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SECTION 1 


GENERAL th TION | 


The V70 Series Memory Map M anual describes the 
SPERRY UNIVAC memory map and its interface with 
SPERRY UNIVAC V70 series cornputers.’ °° 7 > 


The manual is divided into seven sectians: 


* Introduction to the rnernory map, related o-2. -- 
publications, specifications, and glossary 


» Installation and interconnection data 
— Operation 
. Theory of operation 

4 Mainfenance es 
“ Mnemonics list 
- Test programs ee ee 


Documents such as logic diagrams, schematics and parts 
lists are supplied in a system documentation package. 


This documentation is ascernbled when the equipment is - 
shipped, and reflects Mie pOMan Ison of a specific. 


system. 


The following list contains the document auinbers of other - 


manuals pertinent to the Varian 70 series computers (the x 
at the end of each document number is the revision 
number and can be any digit 0 through 9). . 


Tithe 


98 A 2806 02x 
$8 A 9806 04x 


’ Processor Manual 

Semiconductor Memory Manual 

16K Core Memory (880 pana Manual . 
Option Board Manual tdi: 
Power Supply Manual 
Microprogramining Guide . 
Writable Control Store Manual 

V76 System Reference Manual 
V77-600 System EIEN Ge Manual 
V70 Architecture Maevare 

MAINTAIN HI Manual 30.0 fy. 0 0 
VORTEX Reference Manual’ 277° 5... 88 A989 
VORTEX Il Reference Manual-- 3! ~~) -98 A 9952 24x 


98 A 9806 05x 
98 A 8808 06x 
98 A 9906 07x 
$8 A 9908 08x 
98 A 9905S 23x 


98 A 3306 00x 
98 A S952 07x 


KMenuel Huber 


98 A 9908 25x... 


98 A S806 40x — 


52 10x 


Physical memory 


A icenine opera 


logical (virtual) memory areas. A 64K-mode of operation 
is available to provide eight 64K logical-memnory areas. Map 
numbers O through 15 «re used to identify the logical 


_ memory area, with map 0 being reserved for the VORTEX 


i! operating system. The logical memary addresses are 
mapped into physical mernory pages consisting of 512 


_words each. Page assignments for each logical memory 


are under control of the VORTEX IU page-allocatisn routine. - 


NOTE 


Although the VORTEX TH operating system is referred to in 
this menual, the miernory map consists of general-purpose 
hardware that allows operation’ in) other sotiware- 
environments, = uae 


Figure 1-1 is a block diagram shewing the address 
translation that is perforrned by the memory map. Either 
the processor or prierity memory access (PMA) option 
generates a 16-bit logical address plus a 4-bit keys > 
The most-significent seven bits of the address are” 
combined vith the key bits to address a location in the 
racmory tiap's rendom-access-memory (RAM) array. When 


the G4K-miod? enabling signal is set by an 1/0 output-data.” 
_ transfer instruction, the rnerory map is placed in. the 64K 


raode of operation. The RAM array produces i a 13 bit output 
consisting of three fields: 7 


a A G-bit field that is concateneted with the least-sig- 
nificant 9-bit field of the logical sddress to form the 
18-bit physical address. — 

b. A2-bit field used fereccesscontrol. 


. GA A2- bit field used for swapping control. 


The rost-siz anificant two bits of the physical address are 


decoded to select one of the four 64K mernory buses. The 
other 16-bits of the physical address are used to address a . 
location in the selected tremory module. 2 8, 


y 


‘Specifications for the memory map ere listed in table 1-1. oe 


de 


Table 1-1, itewiary ap Specif ications 


Pararneter Specification 


Up to 256K words. 
size , 
(continued) 
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Table 1-1. Metiory Map Specifications (continued) 


Pevarveter 


Logical memory 
size 


Page size 


Nurnber of logical 
memory areas 


Momiory access 
ftirites 


System 
configuration 


Loading 


Orcrating modes 


Priority 
agsignnients 


Logic levels 
aeeey 


ne lewels 
(1/0 bus) 


Dimensions 


Installation 


_ Specification 


Two modes are available: - -_. 
a. up to 32K words 
b. up to 64K wards 


512 words. 


Up to 16 with 32K words. 
Up to 8 with 64K words. 


A combination of 32K and 64K Loan 


word sizes is possible. 


With the memary map ective,. - -. 


memory acces is delayed- ~ 
104 nenaseconds for the first 
64K of memary end 156 - 
nanoseconds for miemory above. 


64K, With the memory map - —---.- 
_ inactive, raerory access is ~ | 


Gelayed by 27 nanossconds. 


These are worst-case delays. . > 


for standard cperating modes. 


Provides mapping of addrerses 
for processor, DMA, and PMA 
on one memory port. Mapping 


on more than one port requires «:.-- 
one mernory map for each port | 


(wot supported by VORTEX th). 


_ The mernory-raap RAM array 


is loaded and read via DMA 
operations. The loading word 
rate is 715 kNz; the reeding 
word rate is 358 KHz. 


User mode, executive mode, 
and inactive mode. 


The memory map's mernory-- 


protection feature is assigned the: 


highest system priority. Priority. 
assignmert for DMA operation » 
is made independently... 


High = +2.4 to +5.0V de -: 


Low. = 0 to +0.4V de... 


High = +28 to +3.6V de 
Low = 0 to +0.5V de 


Contained on a 15.6 by 19 inch 
printed-circuit board. 


Plugs into a V70 series 
mainframe chassis using one 
module slot. 


- Input power 


Operational 


enviroriment 


sERAL DESCRIPTION 


4+5V de at 17 arnperes. 


0 to 50 depress C, 0 to 90 
percent relative hurnidity ertngHt 
condensation. 


Table 1-2 is a glossary of terms used in this manual. 


- Tern 


Logical address 


Logical mernoary 


Map numbers 


Mapping 


Page 


Physical address 


Physical memory 


Privileged 


instruction 


Swapping 


Teble 1-2. Glossary 


Detinition 


An address in a logical 
memory area. 


A set of memory locations 
used by the progremimer, 
Logical memory may or may 
nol have cantiguous physical’ 
memory locations, 


Numbers 0 through 15 assigned 
to ithe maps used by the operating 
system and the various users. 
The nurnbers are deterrnined by 
four key bits originating from 
either the BIC, PMA, map key 
register, or processor (using 
WCS microprogramming). 


The precess of translating a - 
logical ramory evdress to a 
physical mmary sddress. 


A 512-word block of physica! 
merory. 


An address in physical raemory. 


Random-access memory defined - 
by hardware. ee 


Any instruction that causes 

a rearnory protection violation. ~ 
when used in the user mode... 
(i.e, halt and 1/0 instructions). 
The halt instruction is only .. 
permitted in the inactive mode. 


The process of maving data be « 
tween main and auxiliary mermory 
in order to rnultiplex the use of 
main memory. 
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SECTION 2 
INSTALLATION |. 


PL INSPECTION loco cwee tee 


The SPERRY UNIVAC memory tnap has been packed and > - >: 
inspected to ensure its arrival in good working order. To - 


prevent damage, take care during unpacking and 


handling. Check the shipping list to ensure that all 
equipment has been received. Immediately after unpack-, 


ing, inspect the equipment for shipping damage. Ascertain 
that wires and cables are neither loose nor broken, and 
that hardware is secure, lf damage exists: oe 


a. Notify the trensportation coripany. 
b. Notify Sperry Univae, soe 


c. Save all packing material. 


3/8 IN, PLASTIC SPACER 


STIFFENER 


VTII-2060 


2.2 PHYSICAL DESCRIPTION: oe 


The memory mzp circuits are on a 15.6 by 19 inch printed... - 


circuit (PC) board (p/n 44P0685). Figure 2-1 shows =: 


dimensions and connectors of the memory map board. 


"2.3 DISCRETIONARY WIRING 00554; 


Connections of the various jumper terminals on the 


memory map PC boerd are listed in the memory map 
option ciaving QIAi541) (in sysiern documentation 


package). These connections are normally installed atihe — 
factory, but Are referenced here in case the user wishes to 
heve his memory map systam expanded orchenged inthe. °° 
field. The jumper-tenninal designations referred to in the 
option drawing appear onthe memory mep board adjacent -o- > 
to the particular terminal. 


Figure 2-1. Merory Map Board 
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HR PRLLATION 


oA HEPES COL CETION 


The metdory tap bosad plugs inte a 


imoniery mien beard connectors are Usted ae follows: 


Pt, mantra memory en 
J2, net used 
13, onikvedoerd auxiliery 1/0 bus 


J4, processor A ae: 


JS, 1/0 bus a8 rat < 
J8, Opfious boerd aid praceetor pe eet 


VARUANE FO SFPIES AMALNERAME CHASSIS 
(FRONT VIEW WITH CORTROL -02 5. 


we PANEL REMOVED) 


een eS ae a Siac A. RO EE ae eee 


FI 


ah ee 


Fiwe 2-2. | 


2.5 CORE TOUEAATIONS © 


The tatlowvinig subesctiona deus cribe thre a ia Come © 


figurations that ara evallable. ooo ok 
2.4.1 Rana Configurator 


The normal mamory map caniiguration is ia by . 
YORI nee tl and hes the following characteristics: 


a The key bits are provided by the key regmiur (section - 


4.3) on the meniory map board. 


b. The ective memory map is placed in the executive 
mode (seston 3.2) on any interrupt. 


c. The memory map ertlers the user mieda (section 3.2) 


by the EXC2 0246 instruction followed by a jump 
instruction (section 3.1). 


2:2 


asingla module stot of - - 
tha V/O eovfes micfaffacaa chersis. Functions of the | 


ee a meena ert ee 


bias a 


17, power 


_ V8, through J13, expansion mamorias 


Preyer nuncilct te the moiery mao board via commectar J7 
is novielly provki-d by a +S-volt power cupply (p/n... 
OLP12.9), Himay alsa be supptied by caccss + S-volt power 
frost @ Mednry cagrutisian supply. 


Figite, 2-2 shoes the meintory map board inte urcanmection ~ 
ina ¥70 sericea muinfrane. Pin assignnients for the cone - 
hestora on the muimory nvip bord are provided in the | 
logic diegrant (p/n 91C04¢8) in system documentation 
peckr.ge, ig. 3 


/O US CABLE ach Reed 
“(TO CONTROL PANEL) 


die ewee OPTION EOARD 
temo MEMCORY MAP BOARD 
sitevammen PROCESSOR BOARD 
Fs WES BOARD 


™ DUAL CONTROLLER 
ADAPTER 


da. Privilaged instructions are assigned ta map 0. 
28.2 WES Suppeortid Cartiguraiian A’, 
la this configurtlon, the key register onthe preceasor board 


: ey (instead of the key register on tha mernory map 
2G) to purmit rapid key changes through Ae eel 


fe site rather than key changes over the oe bus. Charac 


tériutics of this configuration are. i gad 


a. The key bits era provided by the _ register on the 
processor board. - tse 


b, The active mernory map is placed in the executive 
modg on any interrupt. 


c. Tha memory map enters the user mode by the EXC2 
0246 instruction followed by a jurnp instruction. 


d. Privileged instructions can be assigned to map Oas | 
in the normal configuration, or they can be assigned . 
to all maps in which case there is no privileged in-_.- 
structions. 


2.00 WCS Supported Contiguration Bo -.- 


This configuration is the same as the A version except that 


interrupts are handled with microprograrmming instead of ..... 
the executive mode. In this configuration, the executive |: 2: 
mode is jumper disabled. Characteristics of this configu-_-.. 


‘ 


ration are: 


a. The key bits are provided by the key register on the 
processor board. os : 


b. With the executive mode disabled, there is no hard- 


ware distinction between the executive and user - 


modes. Sense eng 


c. The memory map enters the active mode by the EXC2 |. 


0146 insfruction followed by a jump instruction.: 


d. Privileged instructions can be assigned to map 0 as 
in the normal configuration, or they can be assigned 
to all maps in which case there is no privileged in- 
structions. oF poesia 


2 > 4s oystom Memory Lockout Configuration 


Thissgh queer connections on the memory map board, 


this configuration connects a memory Jockout signal 

(MHGY- or MHMY-) to one of the expznsion memories 

(MHGYn-(1-3) or MHMYn-(1-3)). i 
2.4.5 Dual Murmory Map Configuration 


In this configuration, two mrmemory map boards are used, 


_ one for each memory port. Systems using this configuration 


contain a PMA and processor on different MeMory ports. 


| Characteris tics of this configuration are: 


a. The two memory maps are Aeeinnea the same device © 
address. 


b. The two migrnory maps ere loaded simultanecusly from 
the 1/O bus via high-speed OMA. . - 
“¢. The folloeving functions are jumper disabled on the | 
memory map connected to the PMA: Pah ts 


-1.-Mermory protection (except writing errors) ~- 
_ 2. Memory map read-back - 
3. Executive mode gi alg We 


d. To avoid possible conflicts in using the memory map, 


a software interlock is required between meron ep 
loading /read-back and PMA operations. .. 
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SECTIONS 
OPERATION 


The SPERRY UNIVAC memory map contains no operating: =.” 
controls or indicators. Operation of the rnemory map is ot: .. 
normally controlled by the VORTEX tl operating system.’ ~ 
However, by writing his own control program, the usercan 
operate the memory map without using VORTEX Ul. For - - 
maintaining and testing the memory map, aMAINTAIN IH | 
test program is available. The MAINTAIN Ill Reference © ->> 
Manual provides a full discussion of the Megarnap Test. —- .. 5 


’ Program, which verifies correct operation and isolates _ . 


malfunctions of V70 memory map and meganap options. 


3.1 1/0 INSTRUCTIONS - 


Meinory- map 1/0 instructions can only be eeciiied ‘corn 
map O (operating system) or an inactive memory map. 


. . Table 3-1 lists the 1/0 instructions with the mnemonics 


and octal codes for device are 285 46. An alternate device 
address ts 56. te ieee 


Teble 3-1. 1/0 tnsteestions: oo 00. 7 


Rrerarte Octal Code: - 


Externel Control 


EXC2 O46 . 104046 - 
EXC2 0146 104146 

EXC2 0246 104246 

EXC2 0346 104346 : 
EXC2 O446 1044460 ws 
EXC2 0646 104646 de 
EXC2 0746 104746. 

Sense 

SEN 046 102046 


| Punetion 


Executive Mode to Inactive Mode. Be nS 
Places the memory map in the. 200 ss ec ae se 
inactive mode upon fetching .. ~ - 

the contents at the 

eifective address of the jump . 

instruction that follows. 


Inactive Mode to Executive Mode. 

Places the memory map in the 

executive mode upon neue 

the contents at the. a 

effective acdress of the jump . 
instruction that follows, - °° a) ls. 


Executive Mode to User Mode. Places . 

the memory mip in the user mode 

upen fetching the contents at the 
fective address of the jurnp instruction 

that follows. , 


Start DMA Transfer. Starts a > ~> 
memory map DMA transfer. 


Reset DMA Transfer. Resets the - 
memory raap's DMA-transfer logic. 


Clear Executive-Mode Mask. Removes -2 ©) 275% (Te Lt 
the executive-mode mask. : 


Enable Memory Protection. Enables | 
the memory projecticn function of, 
the mernory map. Shes ge a, ‘ee 


Disable Memory Protection. Disables 
the tnemory protection function of 
the memory map. 


Sense DMA Activity. Senses if: 
the mernory map is performing a 
DMA operation. 


(continued) 
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IPER ATION 


Tebia 3-1. 1/0 Instrecticis (continued) 


Mremanic Ocizl Coda . 
SEN 0146 102146 
Ti caystor® 

IME 046 = ~—«(1.02046 
| IRA 046 a ie las 
tee 046 LGeZ246 
CIA O46 . 102546 
CIB G46 102646. 
OME 046 102046 
OAR O45 103146 
OBR 046 | 1032246 


Trensferg daia 
iaasp to the A register. 
bei to the B register, 2 0, cet Lo 


Trensters data fram the IiePNOFY.. she tes 
may to the cleared A register; #4 os eh 


Function o - 


Sense Abnormal DMA Teominatian. 
Sevis:3 for the crror termination 
of a DMA leecing or read-back 

ope tion. 


Traristers data from mernory map 
to main mevcry. ay 


hod the memory 


ansfers deta fiain the mic: uae 


Transfirs data from the migmory 0 so es 
raxp to the cleared B register. ..- . i ee? 


Trensfers data from main memory 
ta the memory map. 


Transfers data from the A register 
to the mernory map. 


Transfers data froin the B register _ 
tea the memery map. 


*Thesu transfer instructions ere for control regixtors in the 
riainigry wip. Loacing end reading af the niemory-map RAM 
array occur with the bigh-spsed OMA operations. 


3.2 OPERATING RiGDES 


The 1 manory map has three modes of © operation: nective, 
eactutive, and user, toa 2 


3.2.1 luactive Made { 


When the menory map is in the inactive mode, the first 
321 of physical mernery (64K if the writable control store is. — 
used) is availeble unmapped and all i.structions are - 
permitted. This mode is entered either by a system reset 


condition or a branch sequence from the executive mode 
consisting of the EXC2 046 instruction followed BY any 
jurnp instruction. 


3.2.2 Executive Mode 


This mode is entered by an interrupt or by a branch from 
the inactive mode to an active-map condition. The branch 
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sequence is ectually an EXC instruction follawed by any 
jump instruction. In this mode, all instructions except HLT - 


aie pertviitted. Front the executive mode, the emery. map 


can Ba avvit tebe 3 ta the inective roca. . 


The executive mode has four stales that define opsrations ~- 
cécurring beteecn map Q and the user miaps. Setting up of 
the executive mode states is accomplished with 1/0 - 
instructions under control of the: VORTEX Il operating 


_ system. As shea in table 3-2, instruction- fetch operations 
are alyzys from rap 0, while cporand-fetch and operand-.~ - 


store operations can be from any map depending on the 
executive made state. The following are exceptions: 


a. To ensure that all instruction fetches are from map 0, 
indirect eddressing must not exceed the first fevel in 
states 2 or 3 of the executive mode. This is because 
after the first level of indirect addressing, instruction 
fetches in some cases (i.e. SRE and lJMP instruc- 
tions) are treated as operand fetches by the memory 


map. 
(continued) 


b. In afl executive-rnode states, the execution of a jump-. 
and- mark instruction causes the pr Gerery -counter - 
contents to be stored in map 0. ae sna 


c. In all executive-mode states, the execution of a LDAL, 
LOGI, or LOX! instruction always causes the effective 


register to be loaded with .the operand fetched from — . 


map 0. 


d. Any interrupt causes the memory map to enter the 
masked executive mode, This masked condition causes 
the executive mode to operate as if it were in state 0 
even though the executive-state register may contain 
another value. In this condition, rernoryimep status 
is reed into rnap O during the interrupt service. 


routine. By executing the EXC2 0546 instruction, tha . .. 0.0... 


mask ts removed and the executive mode returns to 
the state determined by the yelve in the cxecutive- 
state register. 


Table 3-2. Exanutlve-Maoda Stites 
Siate Fetch * Fetch me Store 
ea aia at : eats ao a re a 
1 Map 0 Map 0 Map n 
2 Map 0 Map n Map 0 
3 por Oo ., Map n Map n 


No Mean te ARO te ton RR RN ERMAN URL EGR ET OE IR he RES OS ORONO NN NA AN 


Notes: 
1. Map O refers to the opei ating system. 


2. Mapnrefers io the user mea succified by the key bits. 


3. States 1 through 3 cause an additional 142 


nanoseconds delay in memory accessing. 


3.2.3 User Mode 


In this mode, all operands and instructions are mapped--- 


according to the key bits and contents of the RAM array. If 


an interrupt occurs, the memory map is switched to the _ 


execulive mode. The memory map is switched from the 


executive mode to the user mode by the real-time executive, 


in the VORTEX U operating system. :2 og  e ee. 


3.3 MAPPING 


The mapping function is performed for either a DMA, PMA, 
or processor operation. In OMA operations, the mapped 


address utilizes the 4-bit key from the BIC plus the 16-bit. _ . 


logical address from the processor. In PMA operations, the 
mapped address utilizes the 4-bit key from the block- 
transfer controller (BTC) plus the 16-bit logical address from 


3.4 OFF 


OPERATION 


the PMA option. In processor operations, the mapped ad- 
dress is normally derived from the memory map’s key regis- 
fer and the 16-bit logical ecdress from. the processor. 


TATING SEQUENCES 0 > 


_. This section describes the sequences of the various. . 


mermory-map operations. Figures 3-1 and 3-2 show the 
data-word forroats used with output. and input-data 
transfers, respectively. Figure 3-3 shows the deta-word 
format for. the mernory-mep lozding and reéad-back 
operations, . 


3.4.1 Menory-Map Loeding and Read-Geck 


The ates sequences Gocur in memory-me P loading and 
vead- back operations via DMA (using map 0): - ty” Gh a 


a. Using ovtput-data transfer instructions, (OME, OAR, or - 
OBR), the processor transfers three data words to the 

mermiory map. The first word contains the direction of 
DMA transfer and the initial 10-bit map address” 
(figure 3-1b). The second word contains the initial 16- 
bit mecnory address of the DMA transfer (figure 3-1c). 
The third word contains the number of words in the —. 
DMA transfe or (figure 3-1d). ps 


b. The processor issues the EXC2 446 instruction to reset 
the DMA-control logic in the meriory map. ._ 


c. The processor issues the EXC2 0346 instruction to start 
the OMA transfer operation. 


d. The stendard nicthed for verifying the completion of 
DMA transfers consists of using the two SEN 
instructions. The processor issues SEN 046 to sense if 


tae the rnermeory map is still performing the DMA transfer. 00 0... 
: it is not performing the DMA transfer, SEN 0146 is » = - 


ssued to sense if the DMéA-transfer termination is 
eae to an error. r 


., ¢ An optional method for verifying the completion of DMA 


_; Wensters consists of using the DMA- -completion 
interrupt. A counter in the mernory riap counts the .- 
number of DMA transfers and indicates when all 


transfers are complete. An interrupt is sent to the. _ 


processor when either all transfers are completed or 


an error occurs during one of the transfers. When fhe 2... 
interrupt is acknowledged, the es ocessor is directed to => 


memory address 016. 


3.4.2 Program ined 1/0 Read-Back | 


This “operation provides a read-back function of the 


memory map's internal-status signals (figure 3-2a), instruc- 
tion address register (figure 3-2b), and the unassigned 
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OPEN ATION 


15 _|4 “13 . 9 


i 0 ! 1 | | £°As 


WRITE-KEY NOT USED 
CONTROL FUNCTION 


g 


5 4 3 0 


ae ke a oS ER 
a 


LOCIC AL MEA ORY SIT 


a "32K MODE 
: ort. Oe 


re Cs oe 


ee EO Rea. a KEY BITS 


a. Write-Key Control Function 


15 14 13 12 Wd - 19 9 


OOO1 = STATE O 
0010 = STATE 1 
0100 = STATE 2 
1000 = at ATE 3 


(SEE TA BLE an). 


gE 0 | vo | St. nae by a “ASA ae | 


NOT USED ee 
DATA TO te READ : 


L'O-WRITE be Seebeck ea 
CONTROL FUNCTION 00 = ST ATUS WORD (Figure 2-20) 
2% OT = INSTRUCTION ADDRESS 
Ig = UNASSIGNED ADDRESS 


rE oe Lent eo oe me ete get 


oe OIRECUCN, 
i Q = DMA INPUT 
1 


ON Our eT 
b. L/O- Write Corteel Function 


it n 


een 


cee ce ne rete, 


INITIAL MAP ADDEESS- 


abated eae AMES wt Sc eS ae Oe A RES ee te eee oe ene - tte Set mag oe ese as os ee oe ~ sees ym 
: 
eo Se Rn ration ere PR eb a an camer am Anna Sane eam Merete BR ee meee eS em RN teak AP ee Nd ER AR TR RR CRORE OOM CORR I RE RHE HM MAC OER ARMS RN A RO 


LINTTIAL MEMORY ADDRESS (USED ONLY AFTER LO © 
WRITE CONTROL FUNCTION) - 


c. Initial Memory Address of a DMA Transfer 


‘ 
ance sad Sa Bs scl Satu dnee era en ct A Le ANNA PERN FLAIR ly MOO LN ge ESE ORO IPRS MO SARL may NORA 
| ] | i t | i N | 
sdbde Fagenas sty ia feces cana a Ceo er ieacnnnnte tne A ene Let A eA GE ec ATEN et TERE A PON CSR EOG rE ANON AoA pm 


WORD-TRANSFER 


FUNCTION 
NOT USED 


d. “tord-Trensfer Function 


VTT1- 2042 


NUMBER OF vO 


RDS IN DAAA. TRANSFER 


Figure 3-1. Data-Word Formats For Qutput-Data Transfers 
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OPERATION 


415 | 1, ) a ee 08 
| EK CCIE "EMSs a | ve | K’ | 


: aa KEY BITS : 
1/O ERROR ve se L DIRECTION LOGICAL MEMORY , 


KEY BITS. amas * 0 = DMA INPUT he og. BIT ; As 
DMA/PMA EKROR | Pix = 64 MODE. ie ee eoy | 
O = PMA ERROR ce a ee 
l= wibian ERROR: ee aa Poe i 


ane Boas Ra Ne 


UNASSIGNED/WKITE E ERROR ==; +.) | EXECUTIVE-MODE STATES ee 
O= WRITE ERROR ain Pie 0091 = STATE 0 ee rg eas +i 
1 = UNASSIGNED ERROR, a OOIO=STATET =f o> - 
avers ee ge cae oe ys 0100 = STATE 2 

1000 = STATE 3 


iene gta teem en ocean 


(SEE TABLE 3-2) 
o. Stotus Word 


ee PAE a TTT Se . 0 
; : 1A | 
INSTRUCTION ADDRESS (EQUALS CONTENTS 
OF FROGRAM COUNTER PLUS ONE) 
b, Instruction Address 


15 es 0 


aaa ae FRA ea OO AN ELE NOM PP ERC NORRIE EE EN ML YONA RE eR EN RENE TERE REE TY Sem . 
racmese acca Sn ee a set 9 ee, ME Ae a a og ce 6 


i , UA 


ee ERR AN IEEE PORN OEE SEER EAS EP AY AORN RAL ELE STILE RN ARO aE HE EN EE RAE NN ROO tet Hat AL Oe eRe BR oe He 


UNASSIGNED ADDRESS (VIRTUAL ADDRESS «>: 
_ OF THE UNASSIGNED ERROR) 


¢. Unassigned Address 


VTII-2045 


Figure 3-2. Data-Word Formats For Input-Data Transfers 
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OPERATION 


15 13 12 Ww 


LRN WER oe A DE RCE EE A TR ITEM ae ORT E IEG aT A ane CHO 0 


oe A Mae ANN ORM IT I TO aS aN ABER OH | senna ow —_ Pe cement ES hee nee eee eT 
| coe eae a. ame: | oro PC RAE an 


ae. aemoyres: ~] a a Red ae ea ne DE et Oe 
: ee es me ee 7 


ACCESS CONTROL BITS 


00 = UNASSIGNED 
Ol = FULL ACCESS. 
10 = READ OPERAND 


= PAGE ACCESSED » ; ONLY: 


NOT USED 
WAPPRING CONTROL | 


= PAGE NOT CHANGED 
xl = PAGE CHANGED 
ox = PAGE NOT ACCESSED 


PHY SICAL-PAGE ADDRESS 


TT = READ ONLY 


NOTE: x 1S AN IRRELL EVANT ‘BIT, beeen nermman ronson 


VEEL aha? 


Figere 3.3, Bate-Werd Fornict For Morury-Mag Loe “lag end 


merce heck Operations 


zidress regitter (firuve 3: ings The » “quer ness of op cations 
« listesd below . Rete a 


a. Using an cutput-data trensfer instruction, tha. 


progecsor tremtsfecs a data word (figure 2-1b) to the 
tyes Tey Wiap. The {yp of dda ta ker re. back is 


specified by bite 10 cad 11 of this Cata word. 


b. Using an input-data trenste insauction (IME, INA, 
ING, CIA, cv CIB), the processor resis back the data 
specified by the eutput-data word. 


3.4.3 Executive hieds te Inactiva Kode. 


The folleetng teonuentea occur whew the macisry map is 
seviicned fron: the executive mode to tha inactive mode: 


a. The precessor issues the EXC2 046 instruction to 


enable svtiching to the inactive mode. 


b. The processor executes a jurnp instruction. If the jursp 
canditien is nat met, the ERY map renaing in the 
eaeculivg ride, oO a 


c. lf the jump condition is met, the mermnary map switches 


to the inective mode when the contents of the 
effective jurip address are fetched. The effective jurnp 
address is not mepoed, 


3.4.4 lnactive Rode to Exe cute friade 


The following sequences occur when the memory map is 
switched from the inactive mode to the executive mode: 


a, The processor issues the EXC2 0146. instruction to 
' enable switching to the executive mode. 
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b. Ths procs coor ex cutes & jun instivction. Hf the jump 
coaditien is nat met, the nie. Hoy rman remains in the - 
inactive Ua * i ee ee 


c. Hf ite jum condition is met, the inenery map owitches 
to thie caccutive mods when the conterits of the evfective | 
juni eddrexs are fetched. The effective address is 
maver td using wep 0. 


3.4.5: Exectrtive Mada ta User Mode 


The following sequences: occur when the memory map is . -. 


switched from the exccutive mode to the user mode: - 


a The proceseor issues the EXC2. 6246 instruction to 
efah's ou diching ta the uses mode. : 


b. The processor executes a jump instruction. Hf the jump | 


condition ig nat met, the memory map rernains in the ~. . 


exccutive mode. 


| ¢& ff the jump condition is met, the memory map switches J 
to tha ussr mode when the contents of the effective: ~~~ 


jurap address ave fetched. The effective address is... - 
rapped using the user map. ff a as . 


3.4.6 User Mode to Executive Mode 


Switching the memory map from the user mode to the . 
executive moda, can be initiated by interrupts resulting 
frorn the following: 

a. anerror during 2 mapping operation 


b. anl/Osystern interrupt | 


The sequences of this operation are shown in the flow chart 
of figure 3-4. 


GPERATION 


MAPPING~ NO 
oO PERAT ION cae aa ww. ion er ee ee ee ee ey Lae - ares st oe 
ERROR 


mee nrae 


MAP GENERATES toe! 
AN INTERRUPT, AND Po ool. 
INHISITS NEXT 


MAP 
DMA TRANSFERS 
COMPLETED 


(OPTIONAL) 7. YES 


¥ 


INTERRUPT 
GENERATED BY 
OTHER DEV 


PROCESSOR 
ACKNOWLEDGES 
INTERRUPT 


ain Pe, “tm 


ab erie aA oe TE 


DEVICE GENERATES 
THE INTERRUPT, AND 
INHIBITS NEXT 
INSTRUCTION 


nagene a LT ER A 


MAP SENDS 
INTERRUPT 
ADDRESS TO | 
PROCESSOR 


Le RU PE hg AE ME ee te en cP nt 


ate ee Henne © 


Re RU a IR OTR SES 
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Figure 3-4. User Biede to Execute Mode Flow Chart 
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3.5 ACCESS-CONTROL MODES 

Four access-control modes for mapping operations are 
provided by eccess-contrat bits 9 and 10 of the RAM-array 
data word. The four modzs with cerrczponding binary 
values of bitsy 9 and 10 are listed in table 3-3, 


Tite 3-3. Accese-Gotrol Modes 


Se a ee oR ener Den at OS eee at Te CER STEEN at | 
ae g Furicti 
ces) FOTRMA 
ead alesis aia i epee h Man giilinly eoeta cats 


Unassigned | The logical address ig unassigned 
(non-resident address). 


Full access All types of access are permitted 
' jin this page. 


Reed Only operand fetches are per- 

oparand mitted, Instruction fetches from 

only this Page vell not be executed. 
This restrictten includes execution 
instructions (XEC, XOF. etc.). - 


Riad only | Only instruction or operand 
fetches are perrnutted inv this 
page (NG operand-store opera- 
tions permitted), The instruction 
fetches include single and 
doubl.- word instructions. 


wie tenet ae kee oe ae mee a teeei tet en i en ae 


3.6 FLEMORY PROTECTION 


The memory protection furiction monitors the address of 
the instruction being processed on the basis of the access- 
cemtrol mode. When the memory map is active and its 
memory ocrotictign function is cnebled, the instruction 
| addresg register (in the mer-ory map) is updated with each 
decoded instruction. When an error condition is detected, 
the memory protection function is disabled, and updating 
of the instruction-address register is inhibited until the 
EXC2 OG4G6 instruction is executed. The detection of an 
error interrupts the progrant in process and directs it to 


one of seven preassigned memory addresses. These . 
interrupt addresses are listed in table 3-4. Halt, 1/0, and- 


jure: errors ere detccted earlier in the mapping operation 
to prevent them from being detected at the sarne time as 
the other errars. 


Telia 3-4. interrupt Addresses 


Octal Aditvess Error 


20 Halt. The execution of a halt 
; instruction is attempted. 


22 10. The execution of an 1/0 
instruction 1s attempted from a map 
number other than 0. 


(continued) 
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Octal Addrass Error 
24 - Write. An attempt is made to write 
into read-only or read-opcrand-only 
locations, 
26 . Jurap. An attempt is made to jump 


into a read-operand-only location. 


30 Unassigned. A read, write, or jump 
operation is attempted using an 
unassigned logical address. 


32 Instruction fetch. An attempt is 
rade to fetch an instruction fram 
a read-operand-only location. 


34 Data transfer. A write or unassigned: 
ear is detected during a DMA or 
I MA data transfer. 


3.6.1 Halt Errers 


oe a halt evor is detected, the evecution of the halt 
nstruction ts allowed to be completed. However, due to the 
ie tien of the hait error, the mesnory map holds the 
mesnory-protection itecrupt flog true (OINT-) so that the 
processer reeniters tha run mode immediately after halting. 
The processor ther goes to an interupt-wait state until the 
program being processed is directed to the interrupt 
address 20. Upon completion of the interrupt subroutine 
the interrupt signal OINT~ is reset. A halt error is not 
detected when the halt is initiated manually using the 
STEP/RUN svatch on the computer contro! panel. 


3.6.2 1/0 Errors 


When an I/O. evrer is detected, the execution of the 1/0 
instruction is allowed to be completed. However, alt 1/0 
control functions and data transfers between the processor 
and peripheral controllers are inhibited, By holding the !/0- 
instruction error flag true, the contents of memory and the 
A, B, and X registers can not be modified by the 1/0 
instruction. When the execution of the 1/0 instruction is 
completed, the program being processed is directed to the 
interrupt address 022. 


3.6.3 Writing Errors 


When a writing error is detected. the execution of the 
instruction is alowed to be coripleted. To prevent memory 
modification, the writing cycle for memory is changed to a 
reading cycle. When the execution of the instruction _is 
completed, the program being processed is directed to the 
interrupt address 024, 


Even though the writing error is not detected because the 
memory protection function is disabled, the active memory 
map always changes the writing sequence to a reading 


sequence if an atlempt is made to write into a non full- - 


access location. This protection applies to all DMA, PMA (if. 
connected to memory map), and processor memory cycles... |. 


3.6.4 Jump Errors | 


A jump error can occur during the following types of .- . 


instructions: 
a. Alljump instructions including IJMP, JSR, and BT 
b. Alljump-and-rmark instructions including SRE : 
A jump error occurs when an atiempt is made to jurnp or 


skip to a read-operand-only location and if this location is 
the effective address of the jurnp or skip instruction. 


When a jump error is drdected, the execution of the . 


instruction is allowed to be completed. For jump-cnd-mark - 


instructions, the memory writing cycle is changed to a sag. 


- reading cycle to prevent memory mcdification. When the 


execution of the instruction is: conipleted,. the program: «;-.: 


being processed is directed to the interrupt address 026, --. 


2.6.5 Unassigned Errors 


When an unassigned error is detected, the execution of 


the instruction is alowed to be completed. If the memory... 


writing cycle contains the unassigned error, it is changed 
to a reading cycle. The contents of the A, B, and X registers 
are not changed. When the execution of the instruction 


is completed, the program being processed is directed to... 
the interrupt address 030. The unassigned logical address. - 


is contained in the memory map’s unassigned address 
register, which can be read by the processor using an 
inpui-data transfer 1/O instruction (figure 3-2c). 


3.6.6 Instruction-Feich Errors - 2.0; 0. 20 2... 


When an instruction-feich error is detected, the execution — _ 
of the current instruction is allowed to be completed. The - - 
programy being processed: is directed to the. interrupt... : 


OPERATION 


address 032, and the next erroneous instruction is not 
executed. 


3.6.7 (/O Pata-Trensfer Errors 


The detection of an 1/O data-transfer error during a DMA ~ 
or, PMA operation causes the muinery map to generate an 


— interrupt that directs the processor to the interrupt eddress 


034. 


When an 1/O data-transfer error occurs during a DMA | 
operation, the memory map holds the DMA termination 
signal (BIMES-1) true. This causes the BIC (or a user: - 
designed controller) to terminate the data transfer on the 


_ trailing edge of the data-ready signal (DRYX- 1 or DRYF=1)... 


When a data-transfer error occurs during a PMA operation, 


the memory map holds the PMA termination signal” 


(GTMES-1) true. This causes the block-transfer controller’ | 


(ora user-designed controller) to terminate the data transfer 


_ . iamediately after receiving the terrnination signal. _~ 


‘When an l/Q data-trensfer error occurs, the memory map 


stores erfor-status data that include error-key number, 
writing or unassigned errer, and DMA or PMA error. This | 
error-status data (figure 3-2a) can be read by the processor. _ 
by using an input-data transfer instruction. 


When an 1/0 data-tramsfer error is detected during a 


Mmernory-imap DMA loading or read-back operation, the— 
“memory map generates a DMA error flag (PDMTRM +). In. 


response to the SEN 046 instruction, the ‘mermory map 


’ provides a DMA not-busy sistus. 7 = 


An optional made of operation, for the detection of an. 1/0 2... 


data-transfer error in a DMA loading or read-back - 


operation, consists of using the DMA completion inter: —-- 


rupt. When the error is ceiected, the mernory map. 
gsnerates the interrupt Girccting the processor to the 
interrupt eddiess 016. The same interrupt is also gener- 
ated to signal the processor when the loading or read-back . 
operation is successfully completed. Upon receipt of this- 
interrupt, the processor can issue the SEN 0146 instruction 
to sense if the DMA transfer termination is due to an 
Crore a Sam: 
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SECTION 4 
THEORY OF OF 


4.1 GENERAL as Oe ares. | 
This section contains system and functional descriptions 
followed by timing waveformis for the various memory-map 
cperations. For ease of reading, some mnemonics are 
written with the variable n in place of the actual numbers. 


For example, memory data mnernonics MYDAOQO-_ through. - 


RATION 2 0 oe 


circuits. Address bits 0 through 8 are applied directly to the 
mainframe memory, while bits 9.through 15 are routed 
through the mernory map. In, addition to the mainfrarne- _ 
memory bus, the memory map provides buses for up to 
three expansion memories. The BIC provides 1/O key bits 
for DMA memory mapping. 


MYDAI7~ are written MYDAn- (0-17). Mneraonic descrip: on 


tions are provided in section 6... _. 


A2 SYSTEM DESCRIPTION 


As illustrated in the system block diagram of figure 4-1, the - 


memory tap can be used with either the processor or PMA 


4.3 TUNCTIONAL CUTS: 


The functional circuits of the memory map are shown in 
figure 4-2. Page numbers of the memory-map logic dia- 
grain (p/n 9100448 in system documentation p:-ckage) are -. 
» provided in pareitheses for exch circuit block, -.-. ..  - 


i . - 
EXPANSION Be ue of EXPANSION ay oe : EXPANSION 
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64K 64K 64K 
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CONTROL 
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weenie Oe ee Ge ie et 3 
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16 

Rm 
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a a) 


i 
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AL St eR I ey ne RE Ata Boe: ap Tce mE He 
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et este Se een nen pel SA 


CONTROL 
ADDRESS, MYAn + (0- 8) F 3 
fp SSIES SEIT GENERA Ren SEEREENERY “oce 


MAAINE RAME CONTROL 
MEMORY (renee meee nce rer nena nm 
64K 


WT11-2069 


DATA, WhY3Dn + a 7) 


ee A rr han oe MUIR LA etd te 


_CONTROL 


ened 


a Reewar nH aman eye oe ematipme iene 


Pe eter oS Net ete 
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nna tet yo 
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cy 


MYDAn- (0- 7) 


DATA, 
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Figure 4-1. Memory-Map System Block Diagram 
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Figure 4-2, Fasmory- zp Functional Etock Diagram 
4.3/4-4 


4.3.1 Key Multiplexor~ ; 


' The key multiplexor supplies the 4-bit key PKMM&Xn +(0- 3): 
to the RAM address multiplexor. The 4-bit key is selected © 
frorn one af the following sources: © 


a Key register, PPRKYn + (0-3) = 5, 
b. BIC key, 1OKn~ 1(0-3) .. 
c. PMA key, MYKAn + (16-19) or MYKBn 4 (16-19) 


As illustrated in figure 4-3, the key multiplexor contains 
two multiplexors, a laich, and a buffer. Depending on the © 
. jumper configuration, the processor key input of the first - 
multiplexor comes from either the key register PPR-- = 
KYn+(0-3) (standard for VORTEX ff) or the letch PMA-. .. 2. . 
KYn + (0-3). PMA key bits are transferred tiirough the latch’. 
when the PMA loading signal PLPIMAK + is low (this loading . 
signal is low until half-clock tive of a memory request). 2. - 
The other input of the first multiplexor is connected directly 

fo the PMA key bits. A high PKYMAE- disables the first... 
multiplexor causing iis output bits to be all low (map 0). fe te 
A low PKYMXE- enables one of the two inputs to ba se- - 


processor has accepted a PMA request, a high PMAKO+—. ~~ 
transfers PMYKn + (16-19) through the first multiplexor. A 
low PMAKO + selects the other input PRMAKn + (0-3). 


. FROM KEY REGISTER 
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Input selection for the second multiplexor is controlled by . 
1/O memory request signat PMIRAB +. A low PMIRAB + ~ 
transfers the first multiplexor output PKYMXn + (0-3) 


through the second multiplexor. A high PMIRAB + selects 


the other input FalCKn + (0-3) from the buffer. BIC key bits .- 
lOKn--1(0-3) are transferred through the buffer on the posi- 
tive-going transition of PKBICK +. oe Mine 


4.3.2°RAM Address Mulliplexor 


_- The RAM address multiplexor selecis the RAM address 
-., consisting of PRAMAn- (0-7) and PKEYBn- (0,1). from 
. either the map-address counter or the combination of key 


and-memory-eddress bits. Input selection for the rnulti- 
plexor is controlled by the inhibit-mernory-request signal 
PIHMRQ-. A low PIHMIRQ- selects contents of the map- 
address counter PRARn + (0-9); a high PIHBRQ- selects 
the key and memory-address bits PRMEAX + Ae 4) and 
either MYMAn + (9-14) or MYMBn + (9-14), - na eae 


wnt bere pe oec tay | 
.. 4.3.3 Brivers and Rove Sulection Deceder — 
lected. Selection is controfled by FMAKO+. When the oo. 2). ; 

The nine 
’ PRAMW+ are routed through 36 drivers to provide the 


signal lines consisting of PRAKAn-(0-7) and 


power required for driving the RAM errays. 
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Figure 4-3. Key Riultiplexer Block Diagram 
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The row-selection decoder consists of a selector that selects 
either PidARn +(6,7) or PKMMXn +(0,1) and a decoder 
that decodes the selector outputs. The decoded row- 
selectioit biis PRAMS (0-3) scluct one of the four rows of 


the RAM arrays. Table 4-1 is a truth table for the row. 


selection decoder. 


Vahls 4-1, Baovw-Selection Decuter Truth Tables 


SE AMARA Se SM BE NR MERE AAR Ra OR TEEN in AS IN te PSE NNER NA TRY BaF 8S a rr as 


ROW-SELECTION _ 


ile OUTPUTS 
- i 
cae = 3 ‘ ee E 
m x g x Ae ae ae 
= es 2° 223 2. S$ =: & 
2°2 2°% 2-272 = 
L Los L 7 
i 
ey oy. lias 7 oe = 
H Ho ie 
NOTE: L = low, H = high 
VTER-2879 , 


A.A RAM Array. 


The RAM array is a 1024-word by 13-bit read/write micinary .. 


that stores physical page addresses along with access- and 
swuoning-control bits.. As illustrated in figure 4-4, it 


consisis of 26«erd by L-bit arrays arranged in 13 


colurins and 4 rows. Address bits PRMAn-~(0-7) (figure 
4-5) select one of the 256 13-bit wards in all four rows of 


the array. One of the four rows is selected by the associated; 
_ rove selector PRAMSn~ goiiig low. 


. During a writing operation, a high PRAMW + enables data”. 


fiorn the 1/0 bus receivers to be laaded inte the addressed - 
location of the array. During a resding operation, a low 
PRAMW + enables addressed data to be read out of the 
array. . 


43.4 1/0 Bus Data Multiplexor 


t 
This multiplever selects 1/0- bus data from one of the 
following SOUrCES: Hite i) o- 
a. RAD arrey PRDOrr- (0-8) and FRDOn +(9-12) 
b. Instruc tic nm address Siren PIADn +(0-15) . 


ce Giseiice sadees 8s register: PUADn + (0-15) 


a 


etans signals: PPRKYn + (0-3), 
BOUEE +, PIOEKn + (0-3) 


PG4KEN+, - 
POMAER +," 


e. DMA mesmnory address register: POMAn + (0-15) 
As illustrated in figure 46, the 1/O-bus data multiplexor 


consists of twa rnultiglexors and a buffer..On positive 
traruitions of the bufferloading signal PLOBF, RAM-array 


_dsta are transferred througit the buffer te one input of the 


second miultinlexor. Under control of selector signals 
PSiIn +(0,1), the first roultiplecor selects data from either . 
the instruction-address register, unassigned. address 


DATA FROM L°O-8US RECEIVERS - 


PRA MS ot 


sneeneieaaianeienite,” anmeneianeateatamiaiaheamnmemenaenens rer erirematesssracesegee 


oO. 


DATA TO 1°O-BUS MULTIPLEXOR 


af 


1. Eoch squcre represents 256 l-bit words. 
2. Read/write control PRAMW= and address bits 


UTEI-2082 


PRMAn-'0-7) ore not shown. 


Figure 4-4, Layout of RAM Array 
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before they ore applied to the array. 
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register, or internal-status register. Table 4-2 is a truth 
table for the first multiplexor. Under control of selector 
Signals PIMAE- and PDTIX4, 
selects data from either the buffer, first rmultiplexor, or 
DMA meniory-address register. Table 4-3 is a truth table 
for the second multiplexer. Output data Pt EB Dn - + (0- a are - 
applied to the 170 bus drivers. 


4.3.6 1/0-Bus Drivers and Receivers -. 


As illustrated in figure 4-7, the 1/O-bus drivers transfer 
either a 16-bit data word EBnn~ (0-15) or a 4-bit, interrupt 
address EBnn- 1(14) onto the bidirectional t/O bus. 


During an input-data transfer, a high PEGEN + transfers a 
16-bit data werd through the drivers onio the 1/0 bus. 
When an interrupt address is being gencrated, a low 
FEBEN + disables the gintecn drivers crucing all of their 
outputs fo go hich (all zeras). This allows the four 1/O-bus- . 
drivers, to transfer the intevrupt e¢uress onto the 1/O bus. |; 


Table’ 44 lists the bit configurations for the various be aed: 


nner address generated by the mernory map. se 


The 1/0-bus receivers convert 1/O-bus data into PEBN(O-15) 


VTTI- 2853 : . * for use in various circuits of the memory map. 
Figuee 4-5. RAM Array Block Diagram 
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FROM PRO 12) DIB 0-12) 
RAM ie wewemmanwesded BURR ER pects neers netssemiemies 
ARRAY : 
PStnt 0, Lu Geis WP ae i 
INSTRUCTION _PIADr+ (0-15) ar F 
ADDRESS : : 
{ “g SECOND = 7 
ONASsionED: ve, pe eho 
repre STATUS PLEXOR PLEXOR 
-< DMA PDMArt (0-15) = 
SIGNALS CMA gy PDMAne O18) | 4b 
- ADDRESS | aa eee: 
PIMAE . 
POTIX+ 
Note: : 
Status signals cordists of: PPRKYn+ (0-3), PO¢KEN+, FEMSnE+(0-3), PODMAOE+, POMAER+, PIQUER+, PIOEKrrt (0-3). 
VTI1-2054 


Figure 4-6. 1/0-Bus 


Data Multislexor 
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the second multiplexor .- 
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' Tahla 4.2. First ‘altictaxer Truth Tables oo. “0+ — 


SELECTORS DATA UTS : Ourrut -. 
STATUS PEA Dre UA Gee 7 a 
varie FSO SIGHALS = I GD faker O-1F 
t t Lt : u 
L L H! ; H 
L 4 : Ll : ct. 
sa] 4 ; : t. 
H L : tL) H 
# H 3 H- # 
. : . toy eae aR smemmaemet Mertens et tnt 
NOTE: Ls lew, tas Nighy. no Hoae 4 bala Ingen . 
wThE- 2082 


Tetta 43, Second Moti'enae Treth Table 


SHECTORS * QATA INEUTS e OuTTUT 
Fiitae | POM tore 5) (eae fae 
POTIM+ — FimtAE® FP gy 0212) _& 1 fg PERO 15) 


L t t: L 
4 L KH. ? 4 
t H a en 4 . to. 
t tal # : 4 
4 t ‘ H 
4 ] t tL 
4 H H i 
“NOTE: L» ie Hi» high, + Hee Sting ingot te 
WVTEI-MED 
FEREN® 
ie) PEBD re (015) SIXTEEN | EBnn-f(-15). ~ 
BUS mere sitancnioe omrrveeencccanisd EOC) BAUS pewemaie mire acer ani 
DATA [| DRIVERS : 
PINAn~ (1-3) mweere 
‘ FOUR 7 
MTERIOEY OE ool 419 aris! noord, 
SOREN leaves 
PANYER-, PBINTA- ee 
VTI-265$ 


Figure 4-7. 1/0 Bus Drivers 
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Table 4-4. Interrugt-Adcess Bit Configurations 9: 


ee WOO elec 4 |) sqerreat Addn, 
EBw- 1-4) | (Octal) 
2 8 2°34 
ae cs e ae i | Pees pascal 
L a H oH 20 
L H H oOL 22 
L H L He : 24 
as ae eae 26 
en H ' oH 30. = 
L L. L . H 34 


EE BEN UN N,N chap SN ge SoM NR RCE NR IRL AE ABE TY MEME ETRE REHM gd 


Nete: L = low, H = high: 


4.3.7 Merd-Transtery Courter 


The word-iransfer counter counts the number of wards . 
transferred during map loading and raad-back operations. 


An 11-bit data word PEBn + (0-10), representing the number 


of words to ba transferred, is loaded into the counter when | 
PAFRW- is low, With each sulsequent ward-transfer. 
PORYF + and POTPF+ go high czusing the contents of 


the counter to decraara by one. When ail words heave buen... 


transferred, the output of tha counter PWCZ- goes low. 


Tha low PWCZ- is sent ta DMA eomral to indicate comple- - a 


tion of the OMA transfars. . 


43.8 Key and 64K Mode Registers _ 


i 


On the positive-going transition of the write-key control 
PWRKC +. PEBn +(0-3) and PEBO4+ are clocked into 
the key and 64K-miode registers, respectively. The 4-bit 
output of the key regisier PPRKYn + (0-3) 1s sent to the . 


key multiplexor and to the [/O-bus data niultiplexor as part. - ‘ , 
of the status-signal input. The output bit of the G4K-mode |: -,- 


register PGAKEN + is also sentie the |. O-bus data multipiex-. 
or aS part of the status-signal input. A high PG4KEN + 

enables the 64K mode of operation. When P64KEN + is 

low. the 32K mode is used. 


4.3.9 Executive-Stzte Register. <0. 71... 


This register (figure 4-8) stores one of the four states of - 7." 
the executive mode. On positive-going transitions ef the _...- 
write-key control PWRKC +, PEBn + (6-8) are clocked into - 
the executive-state buffer. This buffer is cleared witha low =: | 


‘ 


sysiem reset PSYRTA-. Buffer-output bits PEMSnE + (1-3) =. - 


arg epplicd to the 1/O-bus data multiplexor as well as the 
execulive-state output gates. When the executive-state 


masking flip-flop is reset, a high PEMSMK- transfers the - 
buffer-output bits through the output gates to the key mul- 
tiplexor. Resetting of the flip-flop occurs during either the. ~~ 


inactive mode of operation (PACTV + low) or the decoding 
of an external control EXC2 0546) 1/O instruction, 


When an interrupt occurs, the executive-state masking flip... 
Mi low) causing all bits of PEXMSA-+ (1-0 


flop is set (PERS 
3) to go low. This results in GRPCHiyeniGde 
operation (executive rap). ee 


state 0. 


 PWHOC +, 
_ the input-data selection register. 


‘StL | 
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4.3.11 tiput-Data Selection Register 


On. the positive-going transition of the [/O-wvrite control 


PSIn + (0,1) are used to select one 


input selection ere listed in ie follove fing table (L is low, H 
is high): 


ESIO+ Selected Ingut Data 
aah fos L Status signals 
H Instruction address 
= ern ck Unassigned address 
43. 2 GAMA 0 Regi ria eee dee he 


On the positive-going transition. of the 1/O-write control 


1/O data bits PEBm+( (10,11) are clocked into 77° 
The register. contents ~~ 
of three data inputs for .- 
> the 1/0-bus data multiplcxor. Bit configurations for data- 


PWRKC* Enon. PEMSMK~ aie PWIOC +, the (/O deta bit PER12+ is clocked into the - 
| igre ie | as a DMA I/O register (figure 4-9). A low PEB12+ enables a... 
LT: OMA input transfer (PDMAOE- high); a high PEB12+ en- 
(fd nae pera ables a DMA output transfer (POMAOE + high). When ihe 
bea ace BUFFER eins ome OUTPUT oe a start-DMA-transfer 1/O instruction (EXC2 0346) is decoded, 
Pats PO” Gates: fo ede a high DMA start signa! PSTDMA + transfers the DMA input 
PLEXOR or output signal (POMAIN + or POMAOT +) through the ~- 


output gates to the DMA contro! circuits. When the DMA- -- 
reset instruction (EXC2 044 6) is decoded, the es ay gates 
_ are disabled with a low PSTDMA +. 


PSYRTA= | 2 ee 
wat Ri SONG abo Mbt Sea we ene 


TO 1/O-8US : bck, stb ndones 
DATA MULTIPLEXOR> Oy Po 


QUTPUT-BIT CONFIGURATION oe 
PEXMSre BITS” ” EXECUTIVE-MODE 
a - 2 STATES ee, Se ee 
RO ean Ree DEM MEER TENET ORN Sekai en et AN re RO eee poMAOTs . 
L L L 0 fy eee ane tires sn amm ' see onmanatr aaron wen ‘ 
PEBI2= TO 
L osotoH ' som} BUFFER : OUTPUT] DMA) 
PDMAQE- | GATES | PDMAIN+ [| CONTROL * - 
L H t 2 SPP anor te 2 seep anietaaeretiaanadin “a . 
{ { i i : 
H L L 3 death saps _ 
Se gry eye eg) attr Te yey oN Ge PSTDMA+ i : 
Note: L = low, H = high 2 area 
VTH-2057 le . 
Figure 4-9. DIMA I/O Register 
VTH-2056 


Figure 4-8. Exccrtive-State Register Block Diagram 7 F 
. ial e 4.3.13 DIA Memory-Acdress Counter... 


The DMA memory-address counter provides ‘memory — 
addresses for the processor during the address phase of. 
map loading and read-back operations. When the loading 
signal PWIRMA- goes low, the initial memory address 
PEBn +(0-15) is loaded into the counter and is then 
zpplied to the 1!/O-bus data inultiplexor. With each 
subsequent acddress-transfer, the counter content 
PDMAn + (0-15) is increased by one with the positive-going 
transition of PIMAE-. After the loading of the initial map 
address, the counter can count up to 65,535 before 
resetting to zero. 


4.3.10 Map-Address Caunter_ 


When the [/O-write control PWIOC- is low, the initial map. 
address PEBn+(0-9) is loaded into the counter and ~~ 
applied to the RAM address multiplexor. With each — 
subsequent address-transfer, the content of the counter 
PKIARn + (0-9) is increased by one with the positive-going 
‘transition of PIHMRQ-. After the loading of the initial map 
address, the counter can coniat up to 1023 before resetting 
to zero, 
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4.3.14 1/0-Erver Key Register. 


Wher ant error is detested during a OMA or PMA operation, 

tha positive-going trensition ct PIOER + clocks the error.” 
key number PKMMAn + (0- 3) into the. 1/O-error ban 
register. Tha register cucteinty PIORKn + (0-3) are applied - 
to the 1/O-bus data multiplexer as pert of the status-signal 
input. 


4.2.15 lnstucton Address Register 


During preliminary decoding of «ach instruction, the in- - «. - 
struction addreze register stores data from the processor's --~- 


program counter. The regigher is updated with each instruc-. 
tion until an error is detected, Further updating ig inhibited 
until the rap’s memary protection logic is enebled. During 


the error subrouting, the register contanis are transferred -- 
io the processor by an input-data frarisfer instruction. The ~~ 


register conterdts equal P+ 1 whe P ie the logical address 
of ths instruction that failed. 0-0 0 eRe 


The inputs to the instruction adds ess register PRAMAn- (0- 


5) end PMYAn-(08,15) cosas from the RAM address. . |. 


multiplecar and memory address res.ivers, respectively. On 
the poutive going transitien of PLDIA-+, these inputs are 
clocked into the register, During the tirne that the 
procicsor is porferming preliminary instruction decoding 
(PCACID + high) and the men's raenwry protection logic is - 


eizhled (PMPEN+ high), FLDIA+ gees high on the - 


positive-going trensition ef the precss+ar full clock FRMEC +. 


The register contents PIADn 4-(0-15) are applied to the [/0-- 
bus data multiplecor, Tha instruction addreas is transfer- -- 


red to the processor by en input-data transfer instruction: 


4.3.16 Unessigned Address Register 7. 


The sarne inputs that are applied to the instruction address 


register are also applied tg the unassigned address 
register, When an unassigned adaress is detected, it is 


lo=ded into the unassigned address register on the positive ~~ -- 
going transition of PUASER +. Closk signal PUASER + is - 
generated when output cata bits 9 and 10 of the RAM -- 


array are both false, and the map’s. memory protection 
logic is enabled (PMPEN + high). The register contents 


FUADn +(0-15) are applied to the [/O-bus data multi-.. 


plexor, The unassigned address is ensterirs to the - 


processor by an input-data transfer instruction.: BaP eth Ee aa 


ve . = . xt - = 


4.3.17 Swepsing Control 


Two swapping control bits are used by the memory map: 
change bit PORI11-) and usage hit (PRODI12-). The change 
bit indicates if a page has been written into since the bit 
was last reset. The usage bit indicates if a page has been 
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accessed sincs the bit wag last reset. To facilitate scanning 
and counting the frequency of usa, this bit is hardware. 
resat whensver the processor reads the RAM array. -. 


The swapping control ‘circuit controls the setting and - 
resotting of the swapping cortrol atts and applies them to- 
the RAM array. ; eee: 


During a map loading or read-back operation, a high. . 
PIHMRQ + eattes the state of PRDILI- to be the same - 
as PEBLI~. During a mapping operation, a low PIRMRQ+ - 


— causes PRDILI- to remain Laie regardless of the state of 


EBII-. 


During memery map loading (POMAOT+ and PIHMRQ4%. © ~ 
_. high), the state of PRDI2-_is the inverse of PEBI2 +. If: 
_ POMAOT + or FIHMMRQ + is love, the state of PEBI2+ has 


na effe: “ton F KOW2-. 


Bee cal ay ah “ft 


A318 Accecs Contral 


Access control bits FRDOn +(S,10) are dececled to produce —....° - 


certtro} signals for the four access control modes: 


a. Unassigned mode (PUNASG-- low) indicates that the . 
logical address ig unassigned..- 


(b. Fulleaccess mode (PFULAC-— low) indicates that both _ 
. reading and writing operations are permitted. 


Cc. E bsaeapeeaaeaaly mode (FROPRO-— low) indicates ~~" 
that. ordy operand fetches are permitted. Instruction ~~ 


fatches from pages having this read- on eee na oly 
condition vall nat be execuled.- BoP OR ote Petra 


d. Read-only mode (PRDO9+ and PROO10+ high) .- 
indicates that only instruction or operand fetches are 
permitted. Instruction fetches include both words of 

‘ any double-word instruction as well as single-word 
~ inetructions, os teen 


’ Table 4-5 is the decoder truth table 0 toot ot. 


Teble 4-5. Access-Cantral Decocur Truth Table. 


Amn Me ge DME, OA MeO CAEN eh I INE HD, EOF 


‘et: ; 
” PRDOIO - PROOUY + 


EEA Te SOE REN Fie 9 SE ERE EO I REE OR EEO LOND IIOT 


L H H 


Duwass PFULAC- "PROPAD=.- 


MONTES RA OREO Ee 


L L 
L H -H L HW . 
H H H H H 


AT OA OE SE aR SCE SN HT A NEO NL AB I ERE APRN ANOLON EO WANDERER SPD! PACE” MAAR 


Note: L = low. H = high 


4.3.19 Memory Address Drivers and Receivers 


Seven bits from the RAM array PRDOn- (0-6) and nine bits - 


from the memory address receivers PMYAn-(0-8) are 


applied to the mernory address drivers. The driver outputs . 


MYAIn + (0-15), MYA2n + (0-15), and MYA3n + (0- 19) are 
rouied to the cxpansion mernories. 


Memory address bits 0 through 8 and bit 15 from either 
port A or B are applied to the memory address receivers. 
Receiver outputs are PMYAn- (0-8,15). 
A329 Active/Inactive Register 


This register provides active and inective status of the 


inamory rap. In the executive mode, the register is set ~ 


(PACTYV + high) indicating an active status. The rogister ts 


set by the decoding of 1/0 instruction EXC2 0146 2 


(PAEXE + high) and a jurnp instruction (PRJUMP + high). 


In the inactive mode, the register is revet (PACTV- high) > 
indicating the inactive status. The register is reset by cither- 
a systern reset (PSYRTA-~ low) or by the decoding of 1/0:. . 


instruction EXC2 046 (PINAE + high) and a jump instruc- 
tion (PDJUMP + high). 


A3.21 User/Executive Mode Register 


This register provides control signals that indicate user- 
and executivemode conditions. In the user mode, the 


THEORY OF OPERATION 


register is set by the decoding of 1/0 instruction EXC2 0246 
(PUSRE+ high) and a jump instruction (PDJUMP + high). 
The register output (PUSER+ high) is then gated with a 
high PACTV+ to produce the wuser-mode ‘control 
(PUSERM + high). 


In the executive mode, the register is reset by the decoding 
of 1/0 instruction EXC2 0146 (PAFXE+ high) and a jump ~ 
instruction (PDJUMP+ -high). The register output 
(PUSER- high) is then gated with a high PACTV+ to 
produce the executive-mode control (PEXCM + high). 


4.3.22 Bypass Drivers 


When the memory map ts in the inactive mode (PACTV- 
high), address bits PRAMAtr- (0-5) and PMYA15- bypass 
the RAM array ard are trensferved to memory port A or B. 
In eddition, the high PACTV- trensfers memory request 


WRQYAr or WRQYB= to the mainframe memory. 


When the memory map is active (PACTV+ high), data 
PRDOn- (0-6) from the HAM auay are transferred to . 
alia ae Aor B. 


4. 3. 731 vienuanbaes Circuits 


The memory data circuits consist of a multiplexor to select 
data from expansion mernories, an input buffer to buffer 
the muliplexor output, and drivers and receivers to drive 
and receive memory data. Figure 4-10 shows the data paths 
through the. memory map between the processor and | 
expansion memories for reading and writing operations. 


a. READING OPERATION . 


VOSPI2« 
Sites ete cseecetey sone: esromme it 
sean Ain (0-17) 
MY 1On-~(017) . = 
FROM Sei rs ee : PAD Xie (0-17) MY DBn-(0- 17) 
EXPANSION 9 i avonaeQai7) ee Se hy pei a roar 
memories J MY 200° 0°17 | | ines 
MY3Dn- (0-17) ern 
PORE, an eng ANE eg hes ORES 
ay eee PMRQOE*, 
PRDOn- (7,8) Rs ate PYDI2#e = # 
b, WRITING OPERATION 
MYDAn- (0-17) since eit ipblans atu enone An 
AA Men « io wees: fees aka 
FROM ‘\ Prone 0: 17) PMY Dnt (0-17) MY 2Dn-~(0-17) . 
T 
PKOCESSOR vomennmenn somes RECEIVERS Prvsreeeeemrmmmmndind DRIVERS freien cou 
OR PMA MYDBn- (0-17) MY 3Dn-(0- 17) 
ricostmn came wah re Fo 
PWRTA+ i 
VTIN-20S8 


Figure 4-10. Memory-Data Paths Between Processor and Expansion Memories 
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During a reading operation (figure 4-10a), data from the 


exparnsion- chassis memories are applied to the multijlexor, - 
Data selection is controlled by PROO7+ and PRDOS+°- 
from the RAM array (refer to table 4-6 for truth table). - 
Wher data from the mainframte menrery are reed, both. - 
FHDO7 + and PRDOS+ are low causing no data to be . 


transferred through the raultipleser. When enabled by 


oRher maivframnge memory request (PIMRQOE +. high) ora. 
memory acknowledgment front expansion chessis 1, 2, or 3 - 


(P¥Q123 + high), the input buffer inverts the multipleccor 


cutput PMOAn~ (0-17) and aprlies it to the drivers. A high: - : 


PWRTA> causes tha drivers to invert the buffer output 
MOXn 4-(0-17) and transfer it onto the memory bus. If 


data from tha mainframe mercory are road, alt driver - 


output bits are high. This eccurs because rnainframe 
memory data are transfared to the processat without going 
through tive iniemory Map. 


Ve lvhe 46, Boe: vaya Reisst tefshounag Truth Tablg 


fatoc ties é _ Bata teats : : Cnbgeot 
PRES + PRDOT + VOSFIZ + bev) Dire . tay 20ee PAY2One | FiaOXre 
: (0-17) 6-17) 7 (0-17) (017) 


AONE he ONS LON TR tee SRE OR EL eret meters ate able ete aa oe 


tc» 4 Ho aa ) 
t Ho ao ee ' “kL 
L 4 H H 
r L L L 
H i # H 
H H t L 
H H S OE : - 4 H 


Notes: 1. = Jow. Ho = high. no H oor Lo trretevant input. © 
2. YOSP12+ 15 a constant high voltage level 


Ducitwg a writing operation (figure 4-10b), mesiary data 
frota racnory port A or B are enmtied ta receivars. The 

receivers invert the data and aenoly thera to crivers. A high 
PWRTA + causes the drivers to invert the receiver output 
FAY On + (0-17) end transfer it onto the three expansion 
rveracry buses. The memory request MRQY1 +, MROQY2 +, 
or MRQY3+ generated by the. AHENOKY. contrat circuit 


determines which sale memory accepts the memory | 


Als: 


4.3.24 Address Detection and Function Control 


Address signal PADR46 + goes high when address 046 is 


decoded (or altemete address 056) fram bits PERn(G-5) __ 
and there are no OMA of interrupt requests GUAX=I high)... 
An external control (EXC2) instruction is decoded when. - 
PEBI5+ is high and PADR46 + is gated with the function . 


ready control FRYX-1 (PFFRY46+ high). As illustrated in 
table 4-7, specifie EXC2 instructions are executed by 
decoding the function code bits PEBn+(6,7,8). The 
decoded outputs correspond ta the various EXC2 instruc- 
tions and are described as follows: 


a. PINAEX- places mer tory map in the inactive mode 
(EXC2 046). 
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Yale 4-7. EXC2 Decodsar Truth Table 


SnT ARR A NN RET NO REN UES I VERE Re RY Ro EE AEROS SRO NE RR ps aH AN gt ee 


IREUTS QUTPUTS © 
Py 4% 4 ' . 4 t¢ 4 ' , 
a rs x *% £ & * % 
g 3 3 BE Be Bee 
eS Se = & wf #8: #£& # # & 
L A L 4 : - . 
t t 4 , t ; 
| a. ee 4 as tL: 7 4 
t -H. H 58 ees Bt 
Re = Ae ; 
H : a] + * t , 
HH L : E u 
Hq H 4H fe . t 
a Sees Sees lew, HL. high 
2. For clarity, only rhe few or tee states of i rhe evlputs ow 
YTH- el included in the ronle. ; 


“b, PACT X= ge site hes mevrtory map from inactive mode to -1 4, 


wiascutive pode (EXC2 Ono). 


¢. PUSREX~ switches meanery map from ¢ exec cutive mode: '. 


to user mode (EXCL 0246), 


. 4d. PSDMEX- starts a memory-map WMA transfer (EXC2 


. 0346). 


@. PROMER resets the meamary map’'s OMA-transfer , - 
logic (EXC2 0448), oe ae 


f. PCLMEX+ removes the exccutivemoda mask (EXC2 
0546). 


g. PEMPEX- cnables the mMeory protection function and. ~ 
instruction etdress updating (EXCZ 0646). 


h. POMPE X~ disables the memory protection function... - 


and instruction addross updating (EXC2 0746). - 


Function cede hits PEEn~+(6,7,2) are also decoded for 
siise@ (SER) instructions (Fc812+ high), Table 4-8 lists 


ths function codes for the SEN instructions. If the condition —- .. 


sens.d by the instruction is true, a sense response (SERX~ - 
I tow) is sent to the processor. — pa 


Tata 4-8. Functen Codes for SEN hictrections - 


PEBOSB+ PFEBO7+ PEBOG +... 


AIRE! CAMERA A 2 ERO a EEO Yee re er AGRI RS IRENA IAS NES ETRE PRU SRI RS 


Ce ee ter os Soe ae ot Oe ere caer 


lstructiong ¢ .- 


L L L SEN 046 (SENO+ mgh) 
L L H SEN 0147 (SENIL + high) 


- Note: Los low) Howe fights 


cae aan 


~egneiats of an instruction phase and a data phase. A high 
FEB13.+. indicates an input-data transfer..and high 
PEB14+ indicates an cutput-data transfer. When gated 
with a high FFRY46+, these signals start the instruction 
phase by setting the input- or output-transfer flip-flop 
(PDTIX + or POTOX+ high). The data phase is initiated 
when a low data-ready signal DRYX~ resets the input- or 
output-transfer flip-flop. Control signals for the three: 


Senet of cape and output-data transfer instructions - 


formats of output-data transfers are decoded from”. 


PEB14+ and PEB15+ (table 4-9). The control signals are: 
a PWRKC~, write key control 
b. PWIOC-, write 1/0 control 


c. PXFRW~, write number of words to be transferred via 
DMA . ont as , 


Table 4-9, Output-Transfer Format Truth Table | 


AOA RMT ho rere alm ee eM ing 


inputs soe _ Outputs 

PEBIS+ PEBI4+ “PWRKC- _PWI0C- "__PXFRW- 

Jt L ee H ‘ H 

L H te Ho H 

H oA SS L H 

Tews 

H 4 OHS H 7 L. 

Note: L = low, H «= high <0 a Loy ide tmgtt a 


4.3.25 Wiemory Control 9 ~ 


By decoding output bits 7 and 8 of the RAM array with 
various olher control signals, the mernory control applies 
one of the memory request signels MRQYA-, MRQOYB-, or 
MRQYn +(1-3) onto the appropriate memory bus (main- 
frame or an expansion memory). 


In addition, 
control signals: 


a. Read/write entre signals for lef and right Peary 
bytes are applied to selected memory bus, 


b. System reset (SRST~) and power-failure reset (SPFA~ ) 
signals are applied to the selected rnemory bus..: - 


c. Memory lockout signals MHGYn- (1-3) or MHMYr- (1-" 
3) are applied to the selected expansion- rnemery ca 


d. The expansion-memory acknowledgement senate 


YDNMn +(1-3) are delayed 20 nanoseconds andis > -. 
transferred to the mainframe memory (YONMA + or. 


YDNMB +). The delay ensures that data on the main- 
frame memory bus has stabilized. 


| 4. 3. 26 DMA Control. 7 2h ttt 


The DMA cortrol controls the memory-map loading and 
read-back operations. The following events occur during the 
loading operation (for timing waveforms see figure 4-14): 


a. The processor executes the EXC2 0346 instruction to 


start the memory-map DMA transfer. 
b. The memory map generates a trap- -out request (TPOF- | 


low). 


the SY control provides the following - 
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c. The proce ssor transfers the address to the memory 
and the data to the memory map via the 1/O bus. 


d. The memory map generates a write strobe (PRAMW + 
high) to lued the data into the RAM array. - 


The following events occur during the read-beck operation 


(for timing waveforms refer to figure 4-15): 


a. The processor executes the EXC2 0346 instruction to 
start the al map DMA transfer. 


b. The memory map loads read- back data PROOn(O- 12):- 
into but Hee FPDIBn + (0-12). s § etatsae ace 


c. es memory map resets the usage bit (PRDIL2~). 
d. The merory map gene rates a trep-in re Paar (TRI 1 
low). : 
: i 
e. Whea the processor acknowledges the trap- in request, 
the mewiory tnap places the read-beck data’ onto ue 
1/0 bus for transferal to the processor. - 2 


The data flow for the map loading operation with port A 
of the mainframe tnemory is shown in figure 4-11. The data 
flow begins with the rnemory map sending a logical address 


EGnn-l(0-15) to the processor via the I/O bus (this occurs og 
during the PFRYF + phase of the DMA transfer). The proc- ~ = 


essor sends the address to the mainfraine memory mapped - 

or untmepped depending on whether the mamory map is 
active or inactive. Data contained at this physical address 
are then transferred to the processer as MPDAn-(0-17). To 
complete the josding operation, the processor then loads 
the data inte the memory map via the 1/0 bus. 
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Figure 4-11, Data Flow for Map Loading Operation 
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The data flow for the map read-back operation with port 
A of the mainframe memory is shown in figure 4-12. As 
in the loading oparation, the data flow begins with the 
memory map sending a logical address EBnn-1(0-15) to the 


processor via the 1/O bus (during tha PFRYF + phase of - - 
the DMA transfer). During the PORYF + phase, the memory 


mang transfers RAM-array data onto the 1/O bus and the 
processor transfers this deta ta the memory data bus. As 
in ths loading operation, the processor applies thea mentary 


addres to the mainframe memory and memory map. Data ~- 


en tha metiory data bus are then written into tha mapped 
physical addresa, thus completing trie rescd-back operation. 


Timing waveforms for the nvemnory-map loading and read. : 


hock operations are shown in figures 4-14 and 4-15, 
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Figure 4-12. Data Flow for Map Resd-Back Operation 


4.3.27 Rede Switching Control 


This section controls switching of the mernery-map modes 
of operztion. As described in section 3.4, the modes of 
operation cat be switched as follows: oe 


_@ Executive mode to inactive mode 
b. Inactive rode to exccutiva mode 


c. Executive mode to user mode 


Pa a ars 


d. User mode to executive mode 


Ticning waveforms for the mode switching op< rations are 


shown in figures 4-24 through 427.0060 te SF 


’ 


43.28 Interrupt Contral 


This section provides interrupt control signals for. the afl ae 


Inet oory-protection and OMA-cczipletion interrupts: © 


The following events occur with a memory-protection ©. 
interrupt (for timing waveforms see figure 4-23): se 


a: os The memory map detects an error (PANYER + high). 


b. The temory map synchronizes with the interrupt clock 


(FIUCK +), and raises an interrupt request 7 
(PRINTE + high) which in turn sets the 1/O bus 
interi upt request (HURX- | lever). 


ce. Upon reecipt of the interrupt acknowledgnient IUAX=1 
low), the nigraery map places the interrupt address 
oni the 70 bus until the trailing edge of PFRYX +. 


‘ 


d. On the negetive-ccing trarisition of PIUCK+, the 
newnary map ressts the interrupt request (URX=-1 
hight). 


The following events occur with a DMA-corpletion inter- 
rupt (for tiring weveforras sea figure 4-16): - : 


a. A DMA transfer operation is complete when either the 
word-transfer counter is set to zero (PWCZ- low) or 
an error termination is detected (PDMTRM + high). - 


b. The memory map synchronizes with the interrupt clock . 0.7: 


(PIUCKX +) and sets an interrupt request (PIURF + . 
high) which in turn sets the 170 bus’ ibsesret request’ ° 
Ba low). 


c. From this point on, the operation is the sarne as in steps 
c and d of the memory-protection interrupt. 
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Figure 4-23. Memory Protection Interrupt 
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SECTION 5 
MAINTENANCE © 


Maintenance personne! should refer to the discussion of - 
the Megemep Test Program included in the MAINTAIN HI. 2 0... 
This test program verifies correct-—: 


Reference Manual. 
operation and isolates matfunctions of the SPERRY 
UNIVAC memory map and megaman sopuons for V70 
series computers. 


5.1 TEST FQOUIPAIENT © 


The following test equipment and tools ere tecommended 
for memory map maintenance: Ba ghe eres 


a. Oscilloacops, Tektronix tye 547 with dual-trace plug-in 
unit or equivalent. 


b. Multimeter, Triplett type 630 or equivalent. 
c. Soldering iron, 15-watt pencil type. 
5.2 CIRCUIT BOARD KEPAIR 
The memory map board is a four-layer PC beard. The two 


’ outer layers provide signal interconnections for the circuit 
components. The two inner layers provide low-impedance 


ground and power- voltage distribution, and 29-chm micro. |. 


strip transmission lines for all signals. The ICs contained 


on the board consist of LSI memories; MS! multiplexors, 
decoders, anid PreRlsters; znd SSI gates and flip-flops.. 


if it (ae ‘Geen determined that circuit board repair is 


required, it is recommended that the Sperry Univac 
cusiomer service departnient be contacted so that a new 
circuit board can be instated in the user's system and the 


‘faulty one returned to the factory for repairs. However, if... 


the user decides to perform his own repairs, extreme 


caution should be used so that the circuit. board is not _ “ 


permanently damaged. .Approved repair procedures 
should be followed such as the ones described in docu-- 


ment IPC-R-700A pre pened: my the Institute of Printed - oes 
Cacults: 


cy tik 


RCUIT-COMPORENT. IGEN TIFICATION 


m3 Ct 


For IC components, the memory map beard has location. 


coordinates that are used’ in the logic diagrams as. 


reference designations. For example, a flip-flop designated 


C8 in the mumory map logic diagram is in the IC package 
at location row C column 8 on the memory map board. For 
discrete cormponents, the reference designations used in 
the logic diagrarns appear on the circuit board adjacent to 
each component. 


Parts lists in the system docutnentation package providea. . 


cross reference between SPERRY SNAG. and the manu-~ 
facturers part numbers. Bones 
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SECTION 6 
MINER ONECS 


This section presents an alphabetized list of mene. map 
signal mnemonics with definitions. o : 


Plus or minus signs are included at the end of each - 
mnemonic, The plus sign indicates the signal is at a high 
logical level when its function is being performed. The 
minus sign indicates the signal is at a low logical level . 


when its function ts being performed. A signal that is the ~- . 


logical inversion of another uses the sarne mnemonic with 
an opposite sign; these signals are complements of each 
other. fo 


1/0 bus signal rancinenics cod with - 1 


hMrenianic  Rescription 


AKEAD- . Read/verite signal from the *.-0:- 7 


PMA option. A low level . 
indicates a PMA reading 
operation. 


BIMES~1 Stops a DMA trensfer due 
to an error during a memory- 
mapping operatian. 


BINIO~ Indicates an 1/0 instruction 
_error hes occurred. = 


BINTE- Memory-protection interrupt -: 


priority. 
BTISMES-t Stops a PMA transfer due to 


an error Guririg a memory- 
mapping operation. © 


CACIDE + Used by the processor to 
transfer instruction-decoder 
contents onto the control- 
Store address bus. 


CIDHLT + _ Indicates that the processor... ..... 
has decoded a halt instruction.. | --- 


CIOIO + Indicates that the processor 


has decoded an [1/0 instruction. ~ 


CIDJIMK + Indicates that the processor 
has decoded a jurnp-and-mark= --- ~ 
instruction. 

DJUMP + ’ Indicates that the program 


has been directed to the 
effective jump address 
of a jump instruction. 


DRYF- | . Data ready for high-speed 
DMA operation. 


RMaicmeanic 


DRYX-1 


EBnn- Ko. 15) ) 


: FRYF- 1 


FRYX- I 


IDNC- 


lOKn~ 1(1-4) 


Ree 


JUAX~ 1 
1UCF-1 
cA 
JURX= 1 


IWLMC=. 


IWRMC- 


MAKO+ _ 


paca : 


M HC- 


MHGYn- (1-3) 


MHMY- 


Description 


Data ready for nermal DMA | 
operation. 


1/O-bus data. 


Function ready for high- 
specd DMA operation. 


Function ready for norrnal 
DMA operation. . 


1/0 done signal from option. 


board, 


' 1/0 key bits from BIC. 


Interrupt acknowledgment 
for high-speed DMA ope: ‘ation. 


Interrupt acknowledgment 
for normal DMA operation. 


interrupt clock for high- 
speed DMA operations. 


Interrupt clock for normal 
DMA operation. 


1/O-bus interrupt request. 
1/O-write left byte. 
1/O-write right byte. 

From processor, indicating 
the PMA miiviery request- 
has been acknowledged. 


Processor full clock. 


Processor half clock. 


_ Inhibits all memory access 


on port A of the mainframe 
memory. 


Inhibits all rmemory access 
on port A of the expansion 
memories. 


Inhibits all memory access 
on port B of the mainframe 
memory. 
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RoE EHS 


huacrrronde 

ha Y res (1-3) 
RALRACH + (0,1) 
MIRAB + 

hts BOY Bow 


MRMYBS 


MWLYn + (1-3) 
MWiRY + 
MWRYn + (1-3) 
MYAn + (0-15) 
MYALn + (0-15) 


MYA2n + (0-15) 


MYA3n + (0-15) 


MY DA (0-17) 
MY DBri- (0-17) 


MYKAn + (16-19) 
MYKn + (16-19) 


MYMAn + (9-15) 


62 


1/0 ERO. request. 


Description 


Inhibits all mewory access | 
on port B of the expansion. : - 


nes Ories, 


Contains bits 0 and 1 of 
the IM fied to specify a 


reading or writing operation. ae 


a 


Meriary-map memory re aie st. 


of port A, 


hcneryrmap memory poquest 
- of port 8. : 


MMeinfame teonory request: - 
een mexiory requests. 2 > 


Me wory SQUENCING le es 


in procngsor, 


MMainfre nre-memory write, 
let byte. 


Expergion-menory write, 


left byte. 


Meinframemciiory write, 
right byte. 


Exaension-memory waite, 
right tyte. 


Meainfrarie manory address‘ 


bits. ces 


Address bits for expaneicn 
memory 1. 


Address bits for expansion | 


memory 2. 


Address bits fer expan sion 
memory 3. 


2 Mainframe, memory data, ~- 
port A. 


Mainframe mernory data, 
port B. 


PMA key bits, port A. 


PMA key bits, port B. 


_Mag memory address bits, 


port A. 


Pverecectic, 


_ MYMBn + (9-15) 


- oo. 


MY1Dii~ (0-17) 
MY2Dr- (0-17) 
MY3DOn- (0-17) 
OINT= 


POCKEN + 


- PACTEX=., 


PACTV + _ 


PADR46 + 


“ PADSEL + 


PARYER + 
PRINTE + 
PREMES + - 
PisiCKn + (0-3) 
PBINIO + 
PBINRS + 
PRSINTA + 


. 


PRUFE- 


PSUFF + 


PCLM EX~ 


PDIBn + (0-12) 


Rescriation 


Map mesnory address ithe 


. port 8. 


Memory data for expangion — - 
meniory 1, ; 


Manery data for expansion 
hieantory 2. 


Mecrnory data for EXpBOSION 
pecrary 3. ‘ eae 


Meracry protection interval 
iInferruot. 


Enables the 64% mode of. - 
operation. 


Results from the deaeding 2° o> 


of instruction EXC2 0146... - 


Indicates that the marmory. 
map is active. 


Indicates that device 
address 46 is decoded. 


Devies address selector. - 2 


Indicates that the memory - 
map bes detected an error. .--- 


Inferrupt priority output. 
Enabling signal to stop 
a DMA transfer due to an 
error. ; 


BIC key bits. 


Mersery-inap 1/O-irstruction:- 
error flag. “ e 


MMemory-map interrupt © ~ 
response flag. 


Enables the interrupt 
address. 


- Enables buffer data PDIBN + (0-12). 


to be transferred onto the 1/O bus. 


Butfer-full flag. 


_ Rersoves the executive © 


mode mask. 


Output of buffer in the 


1/0 bus data multiplexer. 


RMrnenionic 


POMAn + (0-15) 


PDMAER + 


PDMAIN + 
PDOMAOE + 


‘PDIMAOT + 


POMARQ + 


PDMCMP + 


POMERE + 


PDMIAE + 
POMIEN + 
PDMIUR- 
PUMODP + 
POMPEX- 


PDMRCn- (1-3) 


PDMRQP + 


Description 


Outputs of DMA rmemory- 
address counter. 


DMA error flag. 


Indicates that a read-back 
operation is in progress. 


Enabling signal for mernory- 
map loading operation. 


Indicates that a miernory- . 
map loading operation is ° > 


IN pregress. 


Memnory-map loading or’ 
read-back request. 


_ Indicates that a memory... 


rap Joading or read- a 
back operation has been 
cotapleted. 


Enabling signal for an 
error stop. 


Enables an interrupt 
address at the cornpletian 


of a mermory-map loading .~ ---. 


or read-beck operation. .. .. 


Enables an interrupt at the 
completion of a memory-map 
loading or read-back 
opsration, 


Interrupt request at the 
completion of a memory-map 
loading or read-back 
operation. 


' Indicates the data-phase 


of a memory-map loadin 


operation. See ae are 


Disables the memory 
protection function of 
the memory map. 


internal (ripple) clock for -. - 


the DMA memory address 
counter. 


Indicates that a request 
for a mermiory-map loading 
or read-back operation 
has received 1/O priority. 


Mrnernoric 


PDMTRM + 


PDTIX + 


_PDTOX + 


_PDTPF + 


POTPFE + 


PDTXn + (0-15) 


PDWIOC + 


PEBn + (0-15) 


PEBDn + (0-15) 


PEBEN + 
PEMPEX~ 


PEMSnE + (1-3) 


_PEMSMK- — 
PERRR= 
* pexem 


PEXDEN- 


PEXMPB + 


PEXMSn + (1-3) 


PFRY46 + 


RIR ERM ONICS 


Description 


Terminates a mernory-raap 
loading or read-back 
operation due to an error. 


Indicates the data phase of - . 
an input data transfer. 


Indicates the data phase of 
an output data transfer. 


indicates the data phase of 

a memory map loading or 
read-back operation. 

Enabling signal fur the data 
phase of ihe memory map 
leading or rcad-back op wretion. 


Output of the first mulfiplexor 
of the 1/O-bus data multipk-xor. 


Delayed write 1/O control. 
Received 1/0 bus data. 


Output of the 1/0 bus data 
mutltiplexor. 


Enabling signal for 1/Q -:  -:- 
bus drivers. - 


Results from the decoding 
of instruction EXC2 0646, 


Enabling signals for the 
executive-mode states. 


Executive-mode mask. . 


Reset for an error 
condition, 


_ Executive mode. | 


Enables the decoding of 
an EXC2 instruction. 


: Buffered signal resulting 


from the decoding of the 
EXC2 0646 instruction. 


Executive-rmode states. 


Decoded address 46 
for function ready. 
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aREST RO cet beg 
hahtehi Ores 


FS eye ck eehe 


PERYAR + 


PEULAC + 


PFUNDE= 


PHLTER= 


PIADA + (0-15) 


PIFECH + 
PIFERE + 
PIFHER + 


PIFIMK= 
PIHIARQ + 


PIM AG} 


PINAI + (1-3) 
PINADM + 
PiNAE + 


PINAEX= 


PINEXC- 


PINRF + 


PINRAE + 
PIOEKn + (0-3) 
PIOER + 


PIOLRE + 


PIQUER + 


6-4 


Onscrig tion 


Indicates that a function 
rcady condition has 
occurred when HWA} - - 
is true, a 
Full-access mede. 


Enobling. signal for output 
furiction decoding. as 


Hlt-instrustion error flag.> 


Qutput of instruction address 
régister. eos 


fiistruction fetch. 
Inctrection-fetelt exror enabler. 
Invivuction fetch evroris - 


Jump-and-merk instruction 
fetch. 


lnhikig memevy requests. - 
Memory address enabler 


fer Iezding and read-bac 
operation. 


Interruptacddresg data, on-- 0 --7 


Interrupt eddreuss strobe. 
Ineative-moda enabler. 


Results fram tha decoding 
of instruction EXC2 046, 


Insdicetes the mernory map 


hag entered the executive 
mode by en intecrupt .. - 


Interrupt rezponse flag _ - 


indicating the loading/ 
read-back cperation is -- - 
complete. : 


Interrupt enabler. 


-.. WO-error key bits. 


1/O data-transfer error. 


1/O-instruction error set 
enabler. 


1/0 unassigned error. 


Rrra nie 


_ PIOWR= 


PIURE + 


PIWLRM + 
PJMPER- 
PKBIEN- 
FPKBEME + . 
PKBICK + 
PKBUFF- 


PK DTK 


PKDTOX- 


PKOTPR= 


PREYS rr- (0,1) 
PYUIHRARS 


PKLPIA + 


 PKMMXn 4 (0-3) 


PKWC- 


PRYOR - 


PRKYAAXE= 


PRKYMXn + (0-3) 


.PHYNZ + 


PLOBF 


PLDIA + 


PLPMAK + 


-PMAKIR + 


PMAKYrr- (0-3) 


PMARn + (0-9) 


Bescrptiua 


1/0 rnemory write request. 
Inicrrupt request for the 
completion of loading/- 
read-back operation. 


1/O writing operation. 


"Jump error, 


Enxbling signal for key bit 1. - -_” 
Closk for PELMES +. 


Clack for BIC key bits. °- - 


Clock for PUFF. 


- Clock for POTIX +. 


Cleck for POTOX +. 
Clock for POTPF +. 
Kay bits. 


Clock for PIHMRQ +. 


- Clack. for PLPMAK 4.0 08 soe to 


~~ Qutput of key rnultiplexor. 


Clock for word-transfer - -- 
counter. 


Clock for POIOC +. 


Enabling signal in key © - 
multiplexor, 


Processor or PMA key 

bits, 
Key is not equal to zero. _ 
Leading signal for the © 


buffer in t/O-bus data 
multiplexor. 


. Loading signal for tha 2.0% 6 cies 


instruction address register.csie 
Loads PMA key bits. 

FMA or 1/O memory cycle. 
PMA key bits. 


Output of map-address 
counter. 


Rarernaire 


PiMARCrr- (1,2) 


PMD%n- (0-17) 


PreiDXEN~ 


PECKIP + 


PMHGnE + (1-3) 
PMHMnE + 


PMIRBF + 
PMODSW + 


PMPEN + 


PMERGPE + 


PMRQnE + (0-3) 
PMROQDI + 
PIMROOK 


PMRQOT + 


PMRQPA + 


PMROYD + 
PMRYDN + 
PMSWIP + 


a 


POINTE + 


Description 


Internal clock for rnap- 
address register. 


Expansion-memory data. 


Enabling signal for 
PMDXrr- (0-17). 


Clock for error testing 
of halt, jurnmp, and 1/0 
instructions. : 


Enabling signals for 
MHGYn- (1-3). 


_ Enabling signals for 


KabiMY rr (1-3).- 
Buffered MIRAB +. 
Memory-mep mode switching. _ 


Enabling signal for the 
memory protection function. 


Enebles the memory request 
to by-pass the inactive 


memory map. 


Enabling signals for MRQY-, 


MROQYL+, MRQY2+, and MRQY3+. 


Delayed memory request 


output 2. 


Memory request output 
inhibitor. 


Memory request output. 


Clock for testing unassigned 
address, instruction fetch, 
and writing and 1/0 
data-transfer errors. 


Delayed memory request .. 
output 1. as 


Goes true when memory 
acknowledgment and metnory 
request are true. 


. Indicates the memory map. 


is in the process of switching 
from one operating mode to 
another. 


. Enabling signal for mernory- _ . 


protection internal interrupt. 


Bars crnonic 


PPMAWR- 


PPRnF + (1-4) 
PPRKYn 4+ (0-3) 
PPRMF + 
PPRMR + 
PPRMX + 


PPRMXB + 


” PPRNX- 


PPROWR- 


PRX I(1-9) 


PRAMAn- (0-7) 


oR AMSn-= (0-3) 


PRAMW + 


" PRDIn- (11-12) 


- PRDMEX-= 


PRDOn(0-12) 


PRIVLG + 


PRMAKn +(0-3) 


PRMWEN + 


ERs wee tees 
eorrerll oS 


Rescription 


PMA writing request. 


High-speed DMA priority 
lines, 


Output bits from the 
memory map’s key register. 


Priority input signal for 
high-speed DMA, 


Indicates processor is 
requesting memory. 


System interrupt priority | 
input. 


Buffered PPRVIX +. 


system irferiupt priority 
oviput ig 


Processor writing request. 


1/O-bus priority lines. 

PRIX- | is the highest 
priority end PRSOX-1 is 
the lowest 


Output bits fron the 
RAM address rmultiplexor. 


Row selectors for the RAM 
array. pn 


When high, loads data — 
into the RAM array. When 
low, enables addressed 
data to be read out of 
the RAM array. 


Swapping control bits. 


Resets the memory map’s 
DMA-transfer logic. 


Qutput data from RAM” 
array. , , 


Enabling signal for 
privileged instructions. . - 


Input for key multiplexor 
frorn either the PMA option or 


the memory map's key resister. 


Enabling signal for PRAMW +. 
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i ie aes 


Ploy wench) 


FROL RD + 


Pe Rree (11,12) 


ISDMEK 


PSEDMA + 


Prt +(0,1) 


POENEN + 


Pia + (0,1) 


PUADII + (0-15) 


PUASER + 


PURASG + 


PUSAGW + 


PUSERM + 


PUSRE + 


PUSRIEX 


PWCRCn= (1,2) 


PWCZ= 


PWIMA= 
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Dousripthon 

Indicates that only operand 
fetches are porraitted. 
Rexd/werite centro signals 
for bits 11 and 12 of the 
KARA atray. : 


Starts a meory.map _ 


DMA transfer. 


Senses if tha memory map 
is performing a DM 
operation. : 


Ducoding bits for a 


SEN instruction. 


Enabling signal for SEN 
instruction. 


elector Simuals for the- 
1/O-bus deta multiple vor. 


Ouiput bits frora unassigned 


address register. 


Indiculsss ant Unessigied 


adress ©. Or, 
Indieates an unesrigned page 


Writing strobe for usage 
bit. 


_ User rade. 


Enabling signal for user 


rovode. 


Switch mernory map from 
executiva mioda to user. 
mode. 


Inigrnal (ripple) clock for 


word-transfer counter.) 


Output of word-iransfer 
counter. 


Loads the initial memory 
address into the DMA 
mernory-address counter. 


Mie oar 


PWIOC- 


PWRER 


PWRIUA= 


PYWRKCH 


PWRT= 


PXERW- 


PYOI23 + 


_ PYONMD + 


SERA 
SPFA~ 
SRST 
SYRT=1 


TPIF~ | 


TFOF | 


YONMA + 


YONKB + 


YONMn + (1-3) 


Decerigthon 


Losds the initial map 
addresg into the 
mepacddrets counter. . 


Indicates a writing 
eETOr, 


Veviting into a full-access 
pags. 

Write-key control signal. 
Loads data into key register, 


64K-mieimory register, and 
exe cutivea-state register. 


Writing request. 


_ Leads data into the 


word-traasfer counter, . 


Mesiery echnodedgment from _ 
expansion micnory 1, 2, or 3... 


Drfayed memory 
ecknovledgment from . 
eapHision memory 1, 2, of 3. 
l/Q-bug cease re-corse. 
Syrian power failure alarm. 
System reset. 

1/O bus system reset. 


High-speed trap-in 
request of 1/O bus. 


High-spoad trap-out 
request of 1/O bus, 


_. Memery acknowlegment —. 


from port A of mainfrarne 
memory. 


., Memory acknowlegment from 
_pert B af mainframe memory. 


Memory acknowledgments 
from expansion memories. 
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01P1541-000 . 


ee 
01P1541-001 With DC Pwr Cable, 7" Chassis 
01P1541-002 acne With DC Pwr Cable, 14" Chassis | ___WCS or FPP 


01P1541-003 I joes ease at weal With pc Pwr Cable, 14" Chassis | | None 
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This drawing provides for a Memory Map Board (DM 399) to be used in the | 
V.D.M. V70 series computers. 


/» Identify per specification 984.1163 (Reference Figure 5) 


Table | lists all of the discretionary wiring features of the Memory Map Board 
along with the standard configuration as manufactured and tested by VDM. In 
the Table, the column headings are defined as follows: 


CONFIGURATION 


STD. - 


SYS. ENGNG, - 


FUNCTION - 


LOCATION -~ 


ALT. CONFIG'S. ~ 


The standard test configuration as assembled prior 
to discretionary system wiring. "X'" is the standard. 
"N/C" means no connection. 


An "X" should be placed in the appropriate column and 
line to indicate the module version and the actual 
module configuration as specified by the system 
engineer. 


The name of the feature under consideration. 


Name of the discretionary wiring location as specified 


on the board assembly drawing 44£0685, 


The way the feature may be wired on completion of 
system test. This wiring is specified by the VDM 
systems engineer, 


Power for the map may be provided in one of three ways as follows: 


a. Use 0O1P1280-004 (115 VAC) or 
Q1P1280-005 (230 VAC) 
power supply and cable 53P0872, 


eS eae mena te aT Ete aed 2 echt! tees a ae oat Nate SAD. a atte Slit dle te dd of nae ol bee’ 


b. Use -53P0873 cable as second cable from a V73 main power supply 
(O1P1320) if sufficient excess +5V logic power is eval anles 


c. Use specially designed power supply arrangement. 


5.0 Examples of madule interconnection in V73 system with memory map are shown 
in Test Cable Set Option, P/N 01A1450, (For -000 and -001) (Ref. Fig. 2) 
aed Examples of module interconnection in reconfigured V73 systems and V72, V74 
| pa with memory map are shown in test cable option P/N 01A1665 (For -002). 
| Ref. 3) 

6.0 pping tor dual port memory requires one map per port. 

7.0 System Memory Lockout Configurations. 

7.1 The map allows extension of one of the port lockout function (MHGY- or MHMY-= -) 


to MHGY-= or MHMY- on any expansion bus. Figure | illustrates a typical memory 
lockout configuration in which PMA Hog requests drive the MHGY- signal received 
by the map and drives out to the appropriate expansion memory busses as MHGYX~ 

or MHMYX-— (X=1, 2, 3). 


8.0 Power Failed and Memory Reset 


8.1 The map allows extension of power failed and memory reset (SPFA~ and SRST- 
on any expansion bus. SPFA- or SRST- on each expansion bus can be eithee 
terminated or passed on to next expansion bus. . 


9.0 Memory Expansion 


9.1 The map uses three memory expansion cables to drive three memory buses. 
Each cable can be an A port (pass A terminate 8 port) or a B port (pass B 
terminate A port) cable. Details of memory expansion can be referred to 
documents #01P1582~000, #01P1582-001, and #01P1582-002. 


10.0 Processor Board Requirements 
10.1 A. BINS - (Memory Protect Present) must be wired to ground. 


B. The following modifications to the V73 Processor Board (4470614), using 
DM 353 Rev. B and Rev. D printed wiring boards, are required: 


1) Install EN 81749. ‘This EN supplies needed control terms to the memory map. 
2) Cut etch near connector pin JO6-04 on the circuit side of the board. 


C. The following modifications to V73 processor boards (44P0614), using 
DM 353 Rev. B through Rev. AA printed wiring boards, are required: 


1) Adda jumper on circuit side of the board from connector pin 106-04 
to l.C. pin T4-2, 


2) Add a jumper on circuit side of the board from connector pin J06-42 
to 1.C. pin L4-3. 


D. For processor boards using DM 353 Rev. AG and lower printed wiring Beare 
install EN 82650-91 rework. 


4 varian. data machines | IDENT NO. 
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SRST ERE NE III, NCAT A SIRI ee” MRE OR ES 2 ED SERA 28 RR AEM TET NONE EMA REE EE TO FIMO ATA ES A TE TRIN sae DD : 
Configure jumpers at locations 23, 24, 25 and 26 per Note/d\and the Chart on 

Sheet 6 of O1A1331. 

For Processor Boards using DM353 Rev AS and lower remove jumper wire from F1I5~4 to 
F1I5-7 and add jumper wire from F15-4 to Conn J6-12; using DM353 Rev AT and 
above remove jumper clip L1-L2 and add jumper clip L2-L3, 


Option Board Requirements 


The following modifications to the V73 Option Board (44P0619), using DM 357 
Revision B and Revision D printed wiring boards, are required: 


a. Install EN 81690. This change replaces the memory protect of the option board 
with the memory protect of the memory map. 


b. Install EN 81872. This EN eliminates connector conflicts between the option 
board.and the memory map on J3. : 


c. If memory map is installed on "Memory Port A" rework as follows: 


Lift {C Fl4-9 and K6-11 
Jumper F14-9 to Ké~11 (Lifted Pins) 
Jumper F14-9 (Lifted Pin) to wire wrap pin B50 


d. If memory map is installed on "Memory Port B" rework.as follows: 


Lift IC F14-1 and K6-13 
Jumper F14-1 to K6-13 (Lifted Pins) 
Jumper F14-9 (Lifted Pin) to wire wrap post A25 


The following modifications to the V73 Option Boards (44P0619), using DM 357 
Revision B through Revision AC Printed Wiring Boards, are required: 


a. Cut the etch near the connector pin J06~-42 on the circuit side of the board. 


The following modifications to the V73 Option Boards (44P0619), using DM 357 
Revision T through Revision AC Printed Wiring Boards are required: 


a. Cut etch on circuit side at connector pin 13-30, 32, 34 and 36. 


BTC Requirements 


BTC #44P0629-001 is used for a system with PMA and Memory Map. The 
following wires should be added to the 1/O expansion cheese to accommodate 
the map error stop signal (BTMES-1): 


a. JX-94 to JY-96 and JZ-94 
b. JIX=-95 to JY-98 and JZ-95 © 


where JX is the 1/O cable slot, 
JY is the BRC slot and 
JZ is the terminator slot. 
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| : 
13.0 BIC Requirements i ae cae . : 

13.1 BIC #44P0689-003 is used for a system with map. The following wires should ; 

_ be added to the |/O expansion chassis to accomodate the map error stop - ; 

signal (BIMES~1) and 1/O key bits (IOK 1-4-1): : 

4 

a. JX-93 to JU-93 and JZ-93: 4 

b.  JX~95 to JU-95 and JZ-95 

c. JX-109to JU-109 and JZ-109 : 

d.  JX=110t0 JU-110 and = JZ-110 
e. JX-H11to JU-111 and JZ-111 ' 
fF, JX-I12to JU-112 and JZ~-112 3 
g. JX-113t0  JU-113 and = JZ-113 
h. JX-114to JU-114 and JZ-114 
1 4 
where JX is the [/O cable slot, 5 
{ JU is the BIC slot and i 
_ JZ is the terminator slot, i 
14.0 DCA Requirements | : 
| 14,1 The following wire changes should be made to DCA for a system with map: 
a. Delete: 03-30, J03-32, J03-34, JO3-36, From RT 30. ; 

| ‘ 
b. Add: J03-29 to JO1-109 (iIOK1-1) 
403-30 to JO1-110 (IOK2-1) ; 
J03-31 to JOI=112 (IOK3-1) : 
4 JO3=-32 to JOT-113 (IOK4-1) 
‘ J03=27 to JO1-94 (BT MES-~1) 
J03-34 to JO1-93 (BTMES-1) : 
i J03~33 to JO1-95 (RETURN) 
i JO3-35 to JOl=111 (RETURN) 
i JO3-35 to JOI-114 (RETURN) 
JO1-32 to J03-28 (RT 30) 
JO1-34 to JO2-34 (RT 34) ; 
15.0 |/O Terminator Requirement: | 
i | ; 
l 15.1 Terminator shoe 744P0630-000 should be replaced by #44P0664-000 on the 
1/O expansion chassis in a system with map installed. 
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16,0 For additional information, refer to the following documents: _ 
a. | V7Z3 Processor Board 
~ Option Drawing #01P1331 - | : 


b.  VZ3 Option Board 
Option Drawing #01P1332 


7 ; 


ee V73 WCS Board i 
Option Drawing #01P1444 ; 
17.0 For cable connections on front edge of boards see sheet 12 of this drawing. 
! 18.0 Onall assemblies with DM399 Rev "L" and above priority out is provided 
‘as a jumperable item on J3 Pin 21. This is provided for special non- 
j standard system configurations. Normally, the priority line would end 
at the map. To use this feature, jumper E14 to E86. 
‘ | 
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POWER FAILURE _ 


FROM nm 
CONTROLLER 


JUMPERS ON MAP DETERMINE 
WHICH PART OF EXPANSION 
MEMORY WILL BE LOCKED OUT 
(LOCKOUT A PORT SHOWN}. 


iis ~ MEMORY MAP 
MHMY1-- O .. 


MHMY2- 


HOG SIGNALS TO 

EXPANSION MEMORY Hmy3~ 
BANKS 

(2nd, 3rd, & 4th - 64K) 


MHGY1- 
MHGY2- 


‘ MHGY3- 


FIGURE 1 TYPICAL MEMORY MEMORY (TYPICAL) 
LOCKOUT 


CONFIGURATION 


LOCKS OUT ALL 
A PORT MEMORY 
_REQUESTS 


LOCKS OUT ALL 
B PORT MEMORY 
| REQUESTS 


TO SALMON MEMORIES IN FIRST ¢ 64K 
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we te. SPECIFICATION FOR MEMORY MAP MODULE 
“| CONFIGURATION | JUMPER CLIP LOCATIONS (F/N 4) 


Soe ‘ t ; : 
oy ato ENGNG *INDICATES LOCATIONS WHERE WIRE | 
WRAP IS REQUIRED IN PLACE OF (F/N4} 


ee 
= me = : 
i> 1/O Device 46 


i Xx 
NYC Address 56 
X | Map Loading/Reading 
| High Speed DMA © 
| : Priority 


Normal DMA Priority 
to enable Map Loading/ 
| Reading and Complete 

Interrupt > 
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FUNCTION ALTERNATE CONFIGURATIONS 


1/O Device Address = 56 


ATT ety un LET NE A.” 


*E7, E10, E13 should be wired | 
to the High Speed DMA Chain sich 

that the Map Loading/Reading has the 
Lowest Priority of all high speed DMA 
users, 


Sesh yoecu Leet 


If Map Loading/Reading Complete 
j Interrupt is not desired, only E18 should 
| be connected to Normal DMA Chain 
for Priority Input and output 


*E18 and E19 can be wired to any 
normal DMA Priority Chain. E18 is 
the Priority in and E19 is the Priority 
out. 


PLES EER OO ATE IN PM, BNR 


Map Loading/Reading 
Complete 
interrupt Enable 


E22-E£20 Interrupt Enabled 
(Standard) 


Interrupt Disabled 


this interrupt is disabled for a 
| Vortex II System , 


Se aON RE. see Ty 


E22-E21 


Xx | Key Select E23-E25 Select Map E24-£25 Select 
X | From Processor E26-E28 Key Register E27~-E28 Processor |! 
x { Key Bus or E29-E31 (Standard) E30-E31 Key Bus 
X | Map Key Register E32-E34 F33-E34 . 
{Xx ; | Privileged Instruction E35-E35 — Privileged Instruction E35-E37 Privileged Instructions} 
q —_- Enable Enabled (Standard) Disabled . . 
Po 3 | 1 2 : | 
Wey Xx Executive Mode E39-E40 Executive Mode F38-E40 Executive Mode 
é a 3 Enable Enabled (Standard) | Disabled 
ee 
OR | . | 
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i | | 
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SPECIFICATION FOR MEMORY MAP MODULE 


JUMPER CLIP LOCATIONS (F/N4) 


*INDICATES LOCATIONS WHERE WIRE 
WRAP IS REQUIRED IN PLACE OF (F/N4) 


F42-E41 Memory Lockout 
E44-E45 Disabled 
E4B8-E49 = (Standard) 
E51-E52 . 

£54-E55 


E57-E58 


and PMRQYD1+ (E72) 


Port B 
| C3Tl-B31 B31-A31 
| Pot | Porta 
| BI-cl Al-Bl 
B2-C2 A2-B2 
B3-C3 A3-B3 
B4-C4 A4-B4 
B5-C5 A5-B5 
Bé-C6 A6-B6 
B7-C7 A7-B7 © 
a _B8-c8 _ A&-BB . . 


_one port is required, then map, option 


ALTERNATE CONFIGURATIONS 


Bus 1 Memory Lockout Enabled 
Port A Port B 
£42-F43 E50-£52 
Bus 2 Memory Lockout Enabled 
PortA — Port B 
F45-E46 £53~-E55 


ie LAE IRS! BO Sad: i Rh OS HE V8 TG, 


Bus 3 Memory Lockout Enabled i 

Port A Port B i 

E47-E49 E56-E58 ‘ 
*E72 should be wired to either é 
E60, E61, £62, £63, E64, £65, i 
£66, E67, £68, £69, E70, to give : 
a Total Delay of 80 Ns between PMRMV+ | 
(B15-4) and PMRQYD+ (E72) 
*E73 should be wired to either 
E60, E61, £62, E63, E64, E65, £66, | 
E67, E68, E69, E70 to give a Total Delay 5 
of 120 Ns Between PMRMY+ (B15-4) 3 


C31-B31 A Port Lockout B Port 
B31-A31 B Port Lockout A Port 


If PMA is used and mapping of only 
board, and processor should be put 


on B Port. Mapping two ports requires 
one map board on each port. ~ 
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SPECIFICATION FOR MEMORY MAP MODULE 


_. =. U CONFIGURATION | JUMPER CLIP LOCATIONS (F | . 7 
aot 
ce , FUN i | ALTERNATE CONFIGURATIONS 
“4 [SYS ENGNG FUNCTION INDICATES LOCATIONS WHERE WIRE : ) : 
{ : 


pws Ve « 


Oe ae RAP 1S REQUIRED IN PLACE OF (F/N4) 
a) | Connection (Continued) B9-C9? A9-B9 ‘ 
ee 4 Bl0-c1l0. | Al0-B10 : ? 
: | BII-Cll Al1-B11 ; 
oo B12-C12 A12-B12 
_ B13-C13 A13-B13 t 
ae B14-C14 Al4-B14 oa 
| | | B15-C15 A15-B15 ; 
ae B16-C16 A16-B16 
al B17-C17 A17-B17 
ee, B18-C18 A18-B18 : 
oes B19-C19 A19-B19 . 
| B20-C20 A20-B20 
B21-C21 A21-B21 ' 
B22-C22 A22-B22 i 
| | B23-C23 A23-B23 
| B24-C24. | = A24-B24 
| B25-C25 A25-B25 qo. , : 
B26-C26 | A26-B26 t 
| B27-C27. A27-B27 | : 
a} | B28-C28 | A28-B28 i 
eZ : B29-C29, | = A29-B29 i 
49 7 B30-C30 A30-B30 
= on B32-C32  A32-B32 a 
g B33-C33 A33-B33 
oe ft B34-C34 A34-B34 
— | B35-C35 A35-B35 | 
ae 3k B36-C36 | A36-B36 
ee it B37-C37 " A37-B37 
| B38-C38 - A38-B38 
_f | B39-C39 — A39-B39 | 
ar] | | | 
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FUNCTION JUMPER CLIP LOCATIONS (F/N4) 


| *INDICATES LOCATIONS WHERE WIRE 


ALTERNATE CONFIGURATIONS 


WLU" EL UU YE 


B51-C5] 


Memory Bus | 
Memory Bus 2 
Memory Bus 3 


J8, J9 to 
‘S12, J13 to 
J10, J11 to 


Memory Expansion — 


Connected if Memory Expansion 
Connection | 


is used. 


leer 
23 
ig Memory Pot 
“a = Connection (Continued) 0 A4 
2 E — B42-C42 — A42-B42 
a | B43-C43 A43-B43 
1 : B44-C44 ~A44-B44 
er = B45-C45. A45-B45 
wo |& B46-CA6 A46-B46 
i FOlR B47-C47 A47-B47 
a 78] B48-C48 A48-B48 
a 3" | B49-C49 A49-B49 
oo B50-C50 A50-B50 
A51-B51 


Enabled 
Disabled 


E76-E74 
E76-E75 


{ 
(If the map is used to map the 
stand alone PMA) 


— Map Read Back Enable 


Key MUX Select E77-E78 
sedis ~ Control E81-E80 : 
e - | + E77-E79 (If the map is used to map the ‘ 
E81-E82 


stand alone PMA) 
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N 1 x . 7 Memory Protect ~-£85-£83 Enabled (If the map is used to map the 
a 1 | s E85-E84 Disabled stand alone PMA) 
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PG ASSEMBLY © MEMORY HAP DH309 | i Ala 
W S300333 190i WIRE, WIRE@HRAP, SOLID WHITE 30ANG — A a 
W 8600015! eQ0|LABEL, IDENTIFICATION mt « Pe ah | Ae 
SWO1163 | #00 |MARKING SPEC “PART LDENTIFICATION : a | 
ETTSTTESTTTLTTT IITTTTTITTTTTTLTSTLTTTT TT Tey VARIABLE DATA # OORNHRRAARKKRRO RM aHE 
W 5700272103 CONNECTOR $0 CONTACT WITH OUT MTG EARS A |e 
W $30087G!e10/CABLE ASSEMBLY 2 POSTION | [al 
AEHMRARACR RARE AN RAR ARR AAA KARA eee VARIABLE DATA © OL AkKa Rene kek AK RHR 
W 5700272; e03/CONNECTOR 50 CONTACT WITH OUT MIG EARS A |e 

W 5300674 efO/CABLE ASSEMBLY 2 POSITION | | A |e i 
H 53008731060 |CABLE ASSEMBLY = DC OyTPUT OO | Ih |e 
Taiee tet VARIABLE DATA . ORM AARAHAANK HERE kAX 
W 5700272) e03{/CONNECTOR SO CONTACT WITH OUT MTG. EARS Leu 
W 5300873 ;e60 (CABLE ASSEMBLY © DC OYTPUT A |e 
IST iet CT EeLeeeveriiretereiier ist VARIABLE DATA -e@ osesnanananannteg : 
WH 3700872! 003 CONNECTOR 3 60 CONTACT WITH QUT MIG EARS A jk 
W 5300873 /e60/CABLE ASSEMBLY © DC OUTPUT | A |i 
W 5300074, e2S/CABLE ASSEMBLY 2 POSITION A Tt 
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zi ! He94U57) 02 PL REV L, PIC REV C, ANGE 00 = 05 EIR RELEASED 10/13/60 
2iihy ! FOw2kUb=01 to FCO HISTURYS FCO REV «= 
ziij 2]. FCw2832ec!2t | FCO HISTOKYS FCO REV © 
711; 3 FCw2833~0! 2) | Feu HISTORYS FCO REV © 
tii | FCW2B3G—0) 21 FOO HISTORY) FCO REV « 
ziti FOw2635~01 21 FOQ HISTORYS FCO KEV eo 
| 210, weduu2ileul) PL REV Ky PIC REV Cy RANGE 00 © 05 EIR KELEASEN — 08/26/80 
Ana AR AR ARAKI hak SEE oe RARER RERERRAAERARAENRARRRARARRAR CUKHMON DATA Re Rae eeeeaenn 
i 1 hi 4000748! avo Pc BOARD) SENICUNDUCTOR REMORY (0559) | A 
! ! | nore! USE REV D | 
e! 1 308194 #00 INTEGRATED CIRCUIT TTL) «87474 * FF D DUAL | I 
REF DES! 1; 1Ca85, x 
Ey | 3007755! ang INTEGRATED CIRCUTT TTLH 74HO4 = ® GT HEX INVERT I 
a ! REF nes 1] tc32=1034, | as 
a 1 3008183) »hu INTEGRATED CIRCUIT TTL 7404 « GT HEX INVERT I 
REF DES! 1; 1C92, oe 
5 1 3ug81B1! 00 INTEGRATED CIRCUIT TTL 7400 * GT NANO e2[N I 
| ! REF nes, 1/1079, | 
6 31 2N99571; on INTEGRATED CIRCUIT DIGITAL TTLS 74S00 #* GT NAHN 2IN A|* 
! REF NES! 1; 1C47,1050,1C68, : n 
7 al WH 49001271 00) INTEGRATED CIRCUIT, DIGITAL TIL T74tot CNIK 4AT BIN A 
| | REF nee, 1} 1c43,1044, | ft 
Al a 7 aooutesy ee INTEGRATED ceeutte NIGITAlL TTL 7438 ~-  OUAD 2TN NAND 1 
REF DESI 1 ICOsICB, ICM, ICle, 1ci4de-TCeN,1Ce2,1ced, I¢26,1C28, ® 
9 i! SU0B089! att INTEGRATED CIlerCult | TTL 7413 & GT NAND QIN I 
| REF oes! 4] T0914, | | ‘ 
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101 2; | ea S0se524;en8 TNTEGRATED CIRCUIT DIGITAL TTL 3404 » FF LATCH 681 

! ! REF DESI A; Tea, Ics, . 
V1! 1 | EA 3008031! 00) INTEGRATED CIRCUIT TIL 74122 * MYB RGT #/C 

I ty REF DES! 1) 1C80, : 
13) 121 | EA 5036504) 00) INTEGRATED CIRCUIT DIGITAL TTLS 74804 & GT HEX INVERT 

| | : REF DESI 1) 1047,5,1C49, 1052, ICS7,/1C60,1C64,IC71, IC78,1C81,5,1C83, a 

! ! | 4} 1C89,1C95, | : 
14 21 | EA 50365061 #00 INTEGRATED CIRCUIT TILS 74811 # GT AND 3IN " 

| REF es! 1) 1C74,1C7S, : 
15! i ole 5030518! «ou INTEGRATED CIRCUIT TTLS 74840 & GT NAND BUFF 

! | a REF oes 1/1059, | * 
tol St | EAl 28995281 euu INTEGRATED CIRCUIT DIGITAL TTL 555 * TIMER 

! Ls REF DES! 1) TC8L,1C87,1C90,1693, 109, ' 
17) aT al 2892053) #00] INTEGRATED CIREUIT DIGITAL TTLS 748175 & FF QUAD D 

| : | PEF PES | 1] 1065, 1C66,1C72,1C73, | 7 , a 
18) 3: EA 2B92082) @O0/ INTEGRATED CIRCUIT OTGITAL  TTLS 748153 * MUX 4 INPUT 

! ! REF DES! 1/ 1C35*1C37, 7 : 
19 2! | EA 3013476! eno, INTEGRATED CIRCUTT TTLS 70851 * GT AN} 
a ! REF DFS 1) 1C18,1019, os 
20! i EA edi “gies INTEGRATED CIRCUTT DIGTITAL ~TTLS 748124 & OSC DUAL 

| ! REF DES! 3] C538, " 
21] a! EA 30135355) =oo INTEGRATED CIRCUTT@I£C 3492 TTLH 74H21 * GT AND 4IN 

1 | | HEF DES| 1} 1C53,I1C54,1CO1,1Cb2, I067-106%, . 
ee! Pek ee 3013515] 00) INTEGRATED CIRCUTT | TTLLS 7ALSS1 * GT AO 

! REF DES! AL ICLICS,TC7, ICO, ICIS, LCV3,ICIS,ICi6,3C17, 102%,3023,1025,1Ce27, x | 

I _ | al rea, 3cae 
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PE ASST = MEFORY SEMTEONDUETOR 


SE ae 
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3093503) su0| INTEGRATED CTRCUTT TTLLS 74LS04 *® GT HEX INVERT A 
REF nes 1] 1c29~IC3t,ICat, | 

3O1355y0) 200 INTEGKATEN CIRCUIT TTLLS 74LS800 * GT NAND 2JN A 
REF DES! 111086, 

$u13472| v0] INTEGRATED CIRCUIT = 1C208 TILS 748140 %* GT DRV GIN I 
REF Des 11 1C48,1C55,1CS0,1C63, IC70,1C76,IC77,1C82, IC84,1C88,1C94, 
BO00O34! w1u| INTEGRATED CIHCUTTe{,5 AMP POSTTL 08340 VOLT REG 12¥ A 
REF DES! 1/08, 

7ov0U26) wu) TRANSISTOR PNP VCBO 60V 120mm BETA4O A 
REF PES! a7, 

7601046; 00} TRANSISTOR ROOTA CASE A 
REF bes! 1/a1,92,09,a10 

2899749! m0] TSTR : | PNP VCBO 60V 40OOMW BETASO A 
REF DES! 1/93,05,86 

7600020; -u0| TRANSISTOR PNP VERO SV 400HH BETA3S A 
REF nes 1] a4, 

0400803! ano BUARD STIFFENER 

2899785! a42/CAP VAK CER OTEL PL 250V 25 PFm 5 PF 

REF DES! Vi cit4, 

9015001 1OL/ CAPACITOR, FIXED, MICA DIEL - 100 OF 5% Sunvoc A 
REF DES! 110113, 

6901500) 201] CAPACITOR, FIXED, MICA OIEL 200 PF §% So0voC A 
REF NES; 11¢105.C108,C109, | 

69015001 241 CAPACTTOR, FIXED, MICA OFEL 240 PF 5% 500V0C A 
REF DES! 1/0119 | 
69015001 270| CAPACITOR, FIXED, MICA DIEL 27 PF 5% Soovoc | A 
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myers Lure PARTORIDENT NO 


Se li it DOCUMENT NO. {| DASH . NOMENCLATURE OR DESCRIPTION He 


! REF DESI te1ti, 
1! WH 690F5U01 301; CAPACITOR, FIXED, MICA DIEL 300 PF 5% SoovdC A 
CREF CES! 1/0112, | 
ROL H TYONNOA LOL; CAPACITUR, FIXED, CERAMIC DIELI,0 UF +60%, ©20% Ais 
REF OES! 1101,02,C26C73,C78, CAO, C81,CB3=0394, C106,C115,C120,C123, | {a 
| | al C133, 
2! 71000041 151) CAPACITUR, FIXED, CERAMIC OJELS,5 UF +80%, @20% A 
! REF DES! 1} CLI7/C131, tk 
6) w 71002uu! 107) CAPACITOR, FXD, TANTALUM DIEL $00 UF 10%  20V A 
REF DES!) 11 C1t6,C1269C130, A 
31 iW 71002001 a76 CAPACITOR, FXO, TANTALUM OFEL 47 UF 10x 20v - A 
! REF DES! = t/€119,0122,C132, , « tq 
19! i 7701017! #00 OLODE, 200MA : A 
REF DES! 11 CKI@CR4,CRO,CHT/CRI™ CRIbsCRIB/CRID, * 
2| 4915096; e0t| SEMICONDUCTOR DEV,DIODE, ZENER 5,10V NOM 5X 4OOMW PWR DIS A 
! REF DESI 1] CRA,CRIT, ‘ 
1! H  7BOULUM! U3) SHITCH, TOGGLE, ROCKER SPST ON NONE OFF 1A 4OVDE A 
REF DES! fj Al, | oe 
3) WH 65025u0) 102] RES, FAD, COMPUSTTIUN, 1/4K,5% 1000 OHMS A 
! REF DESI 1) R127,P130,R144, : - 
a! Ww 0502500! Bey RES pFXNsCOMPUST TION, 1/4n,5% 82 OHMS A 
REF pes! 1] k126,n138, - : & 
| M hs 6502500) 391 RES, FXGU,CUMPOSTTTON, 1/4H,5% 390 OHMS , A 
! | REF DES! 1) R125, | [te 
52) u 4 65025u0! Ste RES,FXD,COMPOSITIUN,1/4W,5% 5100 OHMS Ai | 
| REF pes! 11 R45, - 
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THTLE ; ct U/M A por BIT eee ee Mm ISSUE LPIC REV 
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-AIEA 3 | C 
Bp. cme det aOR des SN SET ae SOB He Qe deh SUR kits. Aen hn SBe ARATE let hae Mae : : 


Al 1elF OF 9.7K 


LBC ASSY = MEMORY SEMICONDUCTOR 8 es ee 
a en ; = rE ET 
53 h 6502500! 750/ RES, FXD, COMPOSITION, 1/4N,5% 75 OHMS | | A 
REF DESI 1] R133, 6 
Sy W 6600031! 947) RESISTOR, FIXED, WIRE WOUND Qn 5X 22 A 
REF DES! 4/R125, * 
55) 1 H 5700353] @0A| CONN, PRINTED CIRCUIT, ELEC 9 PINS A 
REF MES! 1/ Jt, * 
Sol 1 W 6400017! 502 RESISTOR, AOJHL,» CERAMIC@PLSTCSK A | 
REF NES! 1] R16, | ao 
57 od W 6600042! 206] RESISTOR, FIXED, COMPOSTTION ,12¥ 5X 33 \a 
HEF DES! 1) R29R31,R33,RSS, R37, R39,RAL,RTISORI2Z2, R1G5°R152 & 
56! ga w bo00042! apt RESISTOR, FIXED, COMPUSITION ,feW 5% 47 | A 
REF DESI 1] RGU, R46,RUB,R50,R52, RSW,R56~R5B,RO0,ROZ, ROG, Rb6,ROA,RTO~RI2, 
| | AT RTO, RISBeRI7S, | 
59 W 6600042) 03) RESISTOR, FIXED, CUMPOSITION ,f2¥ SX 200 
REF DES; 1|20,R22, 
60 Ww 6600042] #04] RESISTUR, FIXED, COMPOSITIUN ,t2w 5X 300 
REF Des! 1] K19,821,K23,R143, 
6} WK 6600042! MUST KESISTUR, FIXED, COMPUSITION ,12N 5% ik 
REF DES] $/&3,R125,R137,RIAL, 
b2 2 w bb000421 oun RESISTOR, FIXED, COMPOSITION - 12" 5%  1,2K 
REP DES! t] R24, R25, 
63 3 w 6600042) e07/ RESISTOR, FIXEO, COMPUSTTION ,12W 5% 1,8K 
REF DES; 1/813,R124,R136, | 
o4 1 W 66000421 08 RESISTOR, FIXED, COMPUSITION ,12W 5x 2,0K 
REF DES! 1) R132, 
65 j Wo 6600042! 09) RESISTOR, FIXED, COMPOSTTION ,126 §% 2.4K 
noes: coat ceed epee renee eee reece 
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| REF DES; t/RS, | 
eal |v pb00042! #40 RESISTOR, FIXED, COMPUSITINN ,12% SK  4,6K 
REF nes! 1] R134, 
bal | h: obonoda! et] RESISTOR, FIXEN, COMPOSITION ,12W S% 4,7K 
REF DES; 1/h4,H10 — 
Fal {w 66000421 12 RESISTOR, FIXED, COMPOSITION ,42W 5X  S,1K 
REF DES! 1) R1L,R2,R7ARVLRZB,R32%y R3G,R3G~R38,RAO, RUS, RAS, RA7T,RI9,RS1,R53, 
4] HSSpRS7T~RSV,ROL,ROS, ROS,ROTPROMPRIL R73, RLSPPRIZ9,RIAD RIG, 


5 a 
oO 


. 
cae eee cae cee gms SO gure ee eee ee eee eee se er ee ge A me ee ee ED Ee ee ae ee ee te ee a Oe Ome cee tees ee oe ee OY ee 
Cd 
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tos 
Fo 


t, FEAL |W 6600042! e135) RESISTOR, FIXED, COMPOSITION ,12W 5X 5,6K 
REF PES} 1] 9, | 
of eal [w 6600042) 14 RESISTOR, FIXED, COMPOSITION ,12W SX 20K 
REF DES! 1) Po, 
{ 3 tA W 6600042! 015 RESISTOR, FIXED, COMPOSJTION ,32W 5% 75K 
REF DES} 1]R8,R12,RI7, 
72 rai ot &A 4916657, -06| CAP FXD CER DIEL | 30V +80 © 20% 100K PF 
| REF nes! Hh e1O,cit,ch3eced,cTd= C77, 
73 FA W TOOLOOU! 183 CAPACSTOR FXD METZD PLSTC DIEL,018 UF 
| REF DES} 1/C107, 
15 EA i. 5600006) v2] TERKINAL, sTup 0063 OTA .084 LG ,062 HD THK 
REF DES! 1] TPieTPIiS, 
1 EA; |W 62000001 07) FUSE LINK, THERMAL eAMP 


REF pes! 41 Fd, 
FAL |W a5025001 62 RES, FXO, COMPOSITION, 1/4W, 5% 6200 OHNS 
REF OES! 1) R14, 
FA; [w® 7602222! @C0) TRANSISTOR, APN NPN VCBQ 30¥ 500mm RETASO 
REF VES! ‘lait, 


a> 
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SPEARAY UNIVAC 1S A DIVISION OF SPERRY RAND CORP. wild/st 3s BOT W777 s 7 tL 
THLE ct [usm A = cee oes ae : RES PIC REV 

: 2t 
BC ASSY 2 MEMORY SEMICONDUCTOR $/° | | C 
sign RADE RE ANI cS FARRAR ETON Fatboy 4 oa CE iF ae. PRG Moen aT ha, a Tt ce ee ca tO ie tt ee get pee ater bey ate ee key NRT ake Da Tiny tee Tg a eae de an tin te tears Stee 
"PART OR {0 “OR IDENT NO” c 
(| iat Pol Ps mene 


791 a fe 980U216; 00 SEMICONDUCTUR DEVICE DIODE STLICON RECTIFIER YUOPRV J AHP Aa 
REF DESI 1} Ck20, * 
au! i! lea 4915496! 21) SEMICONDUCTOR DEV,/DIODE, ZENER 16,00V NOM 5X 4OOHW PrR DIS A 
REF pes! s} crt, ® 
BI at EA 3012137) 011 SEMICONDUCTOR DEV,OINDE,ZENER 8,20 NOM 5X Sw PL DSPN da 
! REF DES! 1) C822,C823, ® 
Ba, F EAL |W 7900017! 00] INSULATOR, MICA 2002 THK FOR Tne83 A | 
ast th lea} |e 6600042) #16 RESISTOR, FIXED, COMPUSITION ,12W 5X 510 A 
ts REF MES! 1/8176, x 
B4| 1) [EA 6601254! en} PC ASSYePIGGYBACK SEMTCOND MEM Alt 
Foi 1 x} |W V100661) mu2 LoGIc MEMORY SEMTICONDUCTER - Ain 
snl ! x S011031 @U0] HARKING, MECHANICAL SPECS NSGNeF/GENERAL IDENTIFICATION Als 
502, ty x SW00536! a0] THREADED FASTENERS SPECS DSGN@SELECTION@ INSTALLATION A|® 
$03 1 | XL SWO1159) eU0] PRINTED CIRCUIT BUARD SPECS  PRCSe JUMPER INSTALLATION Als 
aie naaneane aaARK tabsenanaenens 64k WITHOUT PaRITY * VARTABLE DATA me OO KRRARARARRRRRAER 
29! 256 EA] | W 49004911 #v0 INTEGRATED CIRCUIT, MEMORY MOS 4027 eRAM S096X4 A 
: REF bes 1} 1Cioo“TC11S,1C2006 TC215,IC3009IC315, TCMOO@TCHIS,IC500— = |e 
! ! ee | UW) TCSIS,TCA00@1CE1S,  -ICTOOSTCTIS,1CBN0— «= 1.845, 10900910915, “ 
! | TL ICLOOOWICIOIS, TCUL0Om ICTLIS,ICL200TC1215, ICLS00"1C1315, rTCL400e| " 
| LO) TCLALS, TCISOOMTCISIS, TC1EMIC1OIS, { |® 
ay! 2791 | eal 6630012! =05/CAPACTTUR, FIXED, CERAMIC DIEL 4010 UF,SOVDC,+80%,=20% jals 
! REF DES} U/C3¢C4sCT CACO CIB, CIZ/C124,C125,C135= CAod, | * 
741 246i eal |W 5600195) #10 IC SOCKET to PIN iA 
Am aIN sect raa ke & Veet aan Eee? 64K WITH PARITY & VARTARLE DATA e@ ibetaececiteneals! 
29) | 2681 FA) | H  49004911 #00) INTEGRATED CIRCUIT, MEMORY MOS 4027 *RAM 4096X! at 
| REF NES) tl ICtOMsICLISIC2U0~ 1C215,1C300-1C315, IC4OMwIC415,TCS5006 | 
i ; ee . | | : 
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